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The second session to be held at the Technical College 
on the Tuesday morning was devoted to the discussion of 
the following paper, presented by the Belfast workers. 


The chair was occupied by Mr. J. CAMPBELL HILL, 
M.R.C.V.S., Of Llanelly, who intimated that a film would 
be shown and comments on the film would be made by 
Mr. D. Luke, after Dr. Lamont and Mr. Luke had said a 
few words. 


Dr. H. G. Lamont: I do not propose to waste any time 
in introducing this paper. My colleagues and I appreciate 
the compliment of being asked to come here and give a 
paper, and we do appreciate the fact that the Provisional 
Committee has selected two of the outstanding experts on 
pig diseases to open the discussion. 

Although we have not any idea what the two openers 
will give to this meeting, we are looking forward to their 
contnbution and are confident that we will learn from these 
two distinguished workers. 

Mr. D. LuKE: I would emphasise that the film was taken 
on an ordinary commercial pig farm and that no special 
preparations were made. This system of pig keeping has 
proved very successful in Northern Ireland. The farm 
suffered like all others from lack of materials ; the super- 
structure may not be perfect, but the farm has a very good 
record of freedom from diseases and a high output of bacon 
economically produced. The owners have something like 
4,000 to 5,000 head of pigs at present and these are 
very free from many of the diseases seen on other pig farms 
in Northern Ireland. 


(A film on the housing of pigs in Northern Ireland was 
then shown.) 


The CHAIRMAN: You have shown your appreciation of 
the amateurs become experts; we have seen films well worth 
travelling a long distance to see—they are marvellous for 
an amateur production. (Loud applause.) 


The paper under discussion was as follows: — 
* Presented to the 68th Annual Meeting of the National Veter- 
inary Medical Association, at Cardiff, on September Sth, 1950. 


Some Pig Diseases 


In presenting this paper to the National Veterinary 
Medical Association Congress the authors are fully aware 
of its incompleteness in a number of respects. They offer 
these observations realising that precise knowledge regard- 
ing many of the disease conditions of the pig unfortunately 
is very scanty or entirely lacking. Again, apart from 
certain specific diseases the pig seems prone to many 
apparently non-specific conditions concerning the aetiology 
of which our knowledge is lamentably deficient. The pig 
more than any other farm animal is very much the victim 
of its environment; its high critical temperature renders it 
very susceptible to the effects of variations in environmental 
temperature. Moreover, its relatively rapid growth de- 
mands a high nutritional plane. Disease in the pig, then, is 
seldom merely the result of the exposure of a susceptible 
host to a pathogenic organism, but more often it is the sum- 
mation of an intricate series of interactions in which en- 
vironment, nutrition and possible pathogens may all play 
a part. 

The investigation of disease in the pig presents peculiar 
difficulties and calls for the closest co-operation between 
the pathologist, the practising veterinary surgeon and the 
pig owner. In the scope of the present paper we have tried 
to crystallise some ideas on the various conditions dealt 
with in the hope that they will prove of interest to the 
profession in general and promote a lively discussion. 


SO-CALLED ‘‘ GuT OEDEMA ”’ 


So-called ‘‘ gut oedema ’’ in the pig has been recognised 
in Northern Ireland as far back as 1932. In 1938 Shanks 
and Lamont described the condition under ‘‘ An unusual 
condition affecting the Digestive Organs of the Pig.’’ The 
terms, ‘‘ gut oedema ’’ or ‘‘ dropsy of the bowel ’’ have 
gained widespread currency, not because these terms are 
descriptive of the clinical entity under discussion, 
but because they do refer to a_ well-defined post- 
mortem finding seen in the majority of pigs which 
die from this condition. A more apt name for the 
disease must await further investigation into its nature and 
cause. The disease is now widespread in Ireland and in 
recent years it has become one of the most important 
hazards to store pigs in Ulster. 

Typically it affects pigs ten to 16 weeks of age. In many 
cases the first change noticed is that the pig refuses food. 
then a degree of oedema of the eyelids develops. In some 
cases appetite is maintained and the first abnormality seen 
is some inco-ordination. The oedema of the eyelids is re- 
garded as an important diagnostic symptom. The inco- 
ordination, slight at first, gradually progresses. The affected 
pig may be noticed stumbling when it turns quickly or a 
stiff, string-halt like action of the hind limbs may be 
observed. The inco-ordination may involve first either 
the front or the hind limbs and eventually a flaccid 
paralysis supervenes. Death occurs usually within 36 
hours after the onset of symptoms. A few pigs may 
survive longer, but most affected pigs die in from five to 
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18 hours. We have seen odd cases survive five to sevea 
days before death. Mortality among pigs actually showing 
symptoms is high, but a small perceatage of recoveries 
does occur. In such cases symptoms have seldom passed 
beyond a mild degree of inco-ordination, though recently 
we have seen recoveries in pigs near bacon weight whica 
had been completely paralysed. In such cases recovery 
is slow and convalescence prolonged. Once paralysis is 
complete death is the usual termination. In some cases 
deatn is sudden without any premonitory symptoms. The 
grunt is commonly altered and is usually very hoarse. This 
alteration in the voice is associated with oedema of the 
larynx. The incidence varies considerably from outbreak 
to outbreak. Sometimes only one pig in a litter is affected, 
while in other cases the whole litter is wiped out. 

Many of our cases have been seen in bought-in pigs with- 
in 3 to 14 days of their arrival on the new premises. 
Pigs subjected to a change seem particularly susceptible; 
e.g., recently weaned pigs, pigs changed from one house to 
another, or pigs subjected to a sudden change of feeding. 
However, the condition is by no means confined to such 
pigs, and cases occur where there have been no recent 
changes in eitaer environment or management. We have 
seen the condition in pigs of various ages—up to a second 
litter sow and in nine-week-old pigs still on the sow. There 
is apparently no consistent rise in temperature and by the 
time paralysis sets in temperatures are usually sub-normal. 
Carcases of affected pigs, butchered and dressed, will pass 
the ordinary meat inspection examination. We have 
several records of the condition appearing in successive 
litters from the same sow. 

The disease shows little or no tendency to spread from 
the litter in which it first appears, and we can recall only 
very few instances in which spread of the disease appeared 
to take place on the farm. In one such case a litter of 
seven pigs bought in a local market all died within a week 
of their arrival on the farm. In an adjacent pen separated 
by a 4-foot wall symptoms appeared in three out of ten 
home-reared pigs four days after the arrival of the bought- 
in lot. These three pigs died after showing symptoms 
similar to the bought-in lot. The diagnosis of this 
secondary outbreak was based on the observations of the 
owner’s veterinary surgeon and was purely clinical; post- 
mortem examinations were not carried out. Again, we 
have seen the disease breaking out among larger lots of pigs 
—up to 30 in number—and here the condition appeared 
not to strike indiscriminately and losses seemed to be ‘con- 
fined to one litter. This observation is based on informa- 
tion supplied by the attendant who maintained that he could 
detect litter mates even when mixed among pigs of the 
same age. We have seen the condition all the year round 
and under varying conditions of feeding and management. 


Post-mortem FINDINGS: 


Carcases are usually in good condition. A varying 
degree of oedema of the eyelids commonly is seen. The 
oedema may extend over the nasal bones towards the snout. 
A subcutaneous oedema extending along the belly has been 
noted in many cases. Oedema of all the following has been 
recorded—the elbow and hock joints, throat region and ears. 

The most consistent post-mortem finding is a degree of 
oedema in the stomach wall between the muscular coat and 
the mucous membrane. The oedema occurs, mainly, along 
the greater curvature and extends a varying distance on 
both parietal and visceral surfaces. The oedema may vary 
in thickness from being just detectable to 14 inches in depth. 
It is sometimes localised near the oesophageal end of the 


stomach. In the pig recently dead and where the oedema 
is marked a quantity of serous coloured fluid oozes from 
the cut surface of the stomach. This fluid gels on exposure 
to the air. The stomach itself is usually full of food, even 
though the pig may not have eaten anything for 24 hours 
before death. The consistency of the stomach contents is 
usually much drier and more crumbly than normal. 

Tne folds of the mesentery supporting the spirai coil of 
the colon are also a common site of oedema. In such cases 
the coils of the large intestine appear to be fixed in a clear 
jelly-like clot. This oedema does not involve the wall of 
tne large intestine and is confined to the folds of the 
mesentery. The adjacent mesenteric lymph glands are 
usually oedematous and frequently congested. It is in- 
teresting to note that we have seen oedema involving the 
mesentery of the spiral coil of the colon in a pig one week 
old. In this case a definite diagnosis was not made; death 
was sudden, but no other characteristic feature of “‘ gut 
oedema ’’ was observed. In another case a similar type 
of oedema was associated with a Salmonella infection in 
pigs approximately three weeks old. 

Occasionally the oedema may be confined to a portion 
of the small intestine, and one case of oedema of the spinal 
cord has been recorded here (Lamont). In pigs which 
survive for some time it may be impossible to demonstrate 
oedema at post-mortem examination. 

Some degree of gastro-enteritis has been noted in a 
number of cases, but it is difficult to assess this common 
post-mortem finding in relation to the present condition. 

The muscular coat of the small intestine distal to the 
duodenum in some cases appears to have contracted with 
the result that the underlying mucous membrane is thrown 
into folds. The edges of the ridges thus formed in the 
mucous membrane are usually inflamed. 

Excess pleural, peritoneal and pericardial fluid is seen 
and up to $ litre of peritoneal fluid has been recorded 
on one occasion. This fluid, too, gels on exposure to the 
atmosphere. Occasionally the post-mortem examination 
of a pig which has died showing typical symptoms is com- 
pletely negative. 

The skeletal musculature is usually very pale and the 
whole carcase has the appearance of having been partially 
bled. -This finding is often of considerable assistance in 
arriving at a diagnosis in some doubtful cases. 

The disease is now fairly widespread in the British Isles, 
and we understand that it has made its appearance in parts 
of the United States of America. We have also had a 
verbal report of its occurrence in Norway. 

The exact cause of the condition is obscure, though the 
present widespread occurrence of the disease in the British 
Isles is suggestive of an infection. Recently Timoney 
(1949-1950) has recorded the successful transmission of 
‘“‘ gut oedema ”’ experimentally. He uses the supernatant 
fluid from the centrifuged contents of the small intestine 
from a pig dead of the disease. This is injected into the 
experimental pigs intravenously. Up to date he has re- 
corded 34 successful transmissions by this method, 
and he suggests it is possible that the condition is due to 
a specific bacterial toxin which is already preformed in the 
food or elaborated in the small intestine. A detailed report 
of Timoney’s work is awaited with interest. 

In our hands this technique has not yielded very con- 
sistent results, and we have to record only one case out of 
nine following the application of the above technique. 
Serial transmission was attempted, but gave a negative 
result, as one would expect if one is dealing with a toxin. 
In our experiments we used recently weaned pigs 30 to 
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35 lb. in weight. From most cases of the condition the 
amount of small intestine contents that can be collected is 


_ extremely small and it is not always possible to get 10 to 


15 ml. of supernatant fluid without using saline to wash 
out the intestinal contents and thus run the risk of further 
diluting any toxin that may be present. Again, some pigs 
die, apparently from shock, five to 15 minutes after the 
injection of the material; on the other hand, some pigs will 
stand up to 15 ml. of this material without any evidence of 
toxicity, apart from some transient circulatory embarrass- 
ment. Interpretation of results is further complicated by the 
fact that from one pig dead of the disease one usually gets 
only enough material for a single transmission. 

The fact that a pig of some 30 lb. in weight can stand 
up to 15 ml. of such crude material would indicate a high 
degree of tolerance to the toxic effect of such a hetero- 
geneous mixture of partially digested proteins as this 
inoculum must contain. 

In view of the fact that 10 to 15 ml. of crude inoculum 
are required to reproduce this disease in the experimental 
animal it would seem that the ordinary healthy pig has 
very considerable resistance to any toxin contained in the 
inoculated material, and so, if the condition of gut oedema 
is ultimately due to a specific toxin, there are probably 
some predisposing circumstances either in nutrition or 
environment (e.g., the history of a change of surroundings 
in so many outbreaks) which lead to the appearance of 
typical symptoms. Against the toxaemia theory is the fact 
that at no stage of the disease is a febrile reaction noted 
and that pigs ill from the disease (apart from those in 
extremts) will bleed satisfactorily and such carcases will 
pass routine meat inspection examination. 

In the course of our investigation we have carried out a 
series of serum protein estimations in the blood of pigs 
from litters in which deaths from gut oedema have been 
occurring. In the affected and in-contact pigs the level of 
serum protein varied from 2°5.gm. per cent. to 7°0 gm. 
per cent. with an average of 4°63 gm. per cent. over all 
this group. A series of controls averaged 6°64 gm. per 
cent. with 80 gm. per cent. as the highest figure recorded 
and 5°5 gm. per cent. as the lowest level in this group. 
The vast majority of the group in which cases had occurred 
did not develop any symptoms of the disease. None of 
the sick pigs so far examined had a serum protein level 
above 5 gm. per cent., although some of the in-contact 
apparently normal pigs had also serum protein levels of this 
low order. In the present state of our knowledge it is not 
as yet possible to assess the exact significance of these 
observations, except to note that there does appear to be 
a degree of hypoproteinaemia in litters where gut oedema 
occurs. 

We have already mentioned the fact that outbreaks are 
common in recently purchased pigs. We are of the 
opinion that the vast majority of pigs are badly housed, 
with little or no thought for the peculiar needs of this 
species. In this connection it is significant that the largest 
pig farmer with 5,000 pigs in Northern Ireland has not 
had a case of gut oedema on his farm, despite the fact that 
he buys in many hundreds of pigs yearly from a wide area. 
The most striking feature on this farm is the system of heat 
conservation adopted in the pig houses. The majority of 
farmers who buy in pigs in this area sooner or later have 
losses from gut oedema, and yet this particular farm has 
not experienced any losses from the disease during the past 
three years; i.e., during a period when this condition has 
been of almost epidemic occurrence. At the moment we 
can only speculate on the importance or otherwise of this 


observation, but it seems sufficiently striking to be placed 
on record. 


HousING AND HEALTH 


Apart from its possible association wth gut oedema, 
we are convinced that the provision of adequate and suit- 
able housing is one of the most important factors in success- 
ful pig husbandry. Unfortunately there is as yet no 
universal agreement as to what constitutes a satisfactory 
pig house. 

in this connection the experience gained by Shanks and 
Lamont (unpublished) and by the present authors in the 
control of disease at the largest piggery in Northern Ireland 
is worth recording. The first type of house erected at this 
undertaking in 1925 was simply a large concrete shell with 
a concrete tloor. The floor space was divided into a central 
passage with a number of pens on either side, each 
separated by a concrete wall 4 feet high. Each pen held 
a sow and her litter; each had an outside run. Altogether 
there were at any one time 3,000 to 4,000 pigs so housed. 
Anaemia, influenza, pneumonia and paratyphoid were all 
very common and during one period the mortality rate from 
farrowing to ten weeks was approximately 40 per cent.; 
this, despite very good conditions of hygiene. The houses, 
however, were cold and damp and recorded faithfully every 
change in the outdoor temperature. In view of the excel- 
lent feeding, management and hygiene practised it was felt 
that the fluctuating temperatures and dampness were 
important factors in producing this high mortality. 

Considerable thought was given both by the owners and 
by Shanks to the problem of heat conservation in the 
houses. First of all, the floor was relaid, using concrete 
flag stones with an air-space underneath. The pen parti- 
tions were continued to the roof with wooden sheeting; the 
central passage was sheeted off from direct access to the 
pen, except through a communicating door. The roof was 
similarly sheeted, so that an air space was enclosed between 
the outer roof and the wooden ceiling. The roof lights 
were made of double glass, so that the roof air space was 
continuous. Inside each pen a wooden sleeping compart- 
ment, 6 feet by 6 feet by 4 feet, was built and running 
along the inner wall of this a sloping shelf arrangement 
(about 16 inches high, sloping to 12 inches at the wall) was 
fixed under which the young pigs could lie. Hessian sack- 
ing was hung over the doorway of this compartment and 
also over the front of the ‘‘ sleeping creep ’’ for the young 
pigs. Temperature under the ‘‘ sleeping creep ’’ remained 
very constant at around 75 to 80° F. A further measure 
was the fixing of a small porch on the inside of the doorway 
leading to the outside run, thus cutting off any direct access 
from the pen to the run. Arrangements were made for 
creep feeding the young pigs. 

All this had the effect of eliminating draught, and, in- 
deed, there was some misgiving regarding the possible 
bad effect on ventilation. These fears proved groundless 
and this piggery is now one of the most successful in 
Northern Ireland. The mortality rate was reduced to less 
than 1 per cent., although the total pig population carried 
increased to 10,000 pigs in 1939. The only changes in 
management during this period were in the control of 
environmental temperature and the administration of iron 
salts to control anaemia. It is emphasised here that, in 
spite of the fact that the pigs are reared under conditions 
where heat losses are minimised, active measures against 
anaemia are still necessary. 

It is interesting to note that the home-reared pigs on this 
farm are practically free from coughing, in marked con- 
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trast to the bought-in lots almost all of which are affected 
with a cough. Also it is worth recording that, in spite of the 
coughing, the bought-in pigs compare favourably with the 
home-reared lot in weight gains. This satisfactory growth 
by the coughing pigs is in marked contrast to the indifferent 
thriving of such pigs less favourably housed and where 
pneumonia may so readily supervene. 

The history of this establishment indicates clearly that 
chilling is particularly dangerous in growing pigs and we 
should like to draw attention to two recent papers pertinent 
to this point. The first is by Howie et alia (1949) on ‘‘ An 
Experimental Study of Pig Rearing ’’ and the second by 
Naftalin and Howie (1949) entitled ‘‘ Hepatic Changes in 
Young Pigs Reared in a Cold and Damp Environment.”’ 
The conclusions reached by Howie and his co-workers were : 
that “‘ in nine pig-rearing experiments designed to probe 
the causes of ill-health among young pigs farrowed and 
reared indoors the findings suggested that the main cause 
of trouble was that the buildings were too cold, draughty 
and damp, and that the superior health of the pigs farrowed 
out of doors appeared to depend less on their access to iron 
and unknown nutrients in the soil and grass than to the 
greater comfort afforded by the wooden ark huts in which 
the sows and litters were housed.’’ 

Naftalin and Howie in their summary state that the dis- 
ease described by McGowan (1924) as an iron deficiency 
anaemia of pigs cannot be prevented by giving iron, that 
the essential lesion of the disease is a ‘‘ nutmeg liver ’’ and 
its sequelae, and that the same clinical and pathological 
picture can be produced in young pigs by rearing them in a 
cold and damp environment, and prevented by affording 
them additional warmth. 

Lamont (1929) in a study of 84 cases of pigs which had 
died or were killed suffering from piglet anaemia recorded 
that the liver was enlarged in over 50 per cent. of cases 
and in 30 per cent. this organ presented a typical “‘ nut- 
meg ’’ appearance. He also recorded that in 44 per cent. 
pericardial effusion was present and 12 per cent. showed an 
adhesive pericarditis. In 70 per cent. the heart was 
enlarged. 

As evidence of pneumonia was present in 88 per cent. of 
the cases, Lamont is now satisfied that a virus pneumonia 
was present as a complicating factor and probably this 
complicating factor was also present in McGowan and 
Crichton’s anaemia experiments in 1924. 

Lamont and Shanks (1938) recorded variations in the 
temperatures of pig houses of up to 30° F. over a 12-hour 
period from 4 p.m. (66° F.) to 4 a.m. (36° F). They also 
stressed that ‘‘ it is essential to provide a comfortable warm 
house with dry bedding ’’ and “ pigs do not do well on 
damp concrete floors.’’ Inglis and Robertson (1949) also 
emphasise these points. 

From these findings, therefore, there would appear to be 
plenty of evidence pointing to the dangers cf chilling to 
the welfare of the growing pig, and the present authors 
make no apology for drawing attention once again to the 
importance of the environment in the incidence of disease 
in the pig; they would again stress the value of a paper 
published by Shanks on the housing of pigs (1942). The 
critical evaluation of the environmental factors associated 
with the welfare of the pig is long overdue and we may 
expect that, when satisfactory standards are worked out 
and applied in practice, many of the present disorders of 
the housed pig will disappear. 


‘* MULBERRY HEART ”’ 


In the course of our post-mortem examination work we 
have recorded a number of cases which we now call 


‘‘ mulberry heart.’’ We have seen the condition in pigs 
from weaning up to 1 cwt. A common history is that the 
pig is found dead; the carcase is in good condition and the 
most prominent post-mortem finding is in the heart. The 
myocardium is haemorrhagic and deep purple in colour, 
This colour is most often confined to the right ventricle 
with a sharp line of demarcation along the line of junction 
of the two ventricles. The coloration may be diffuse or 
it may occur,in streaks. Sometimes both ventricles are 
involved though the left is seldom as markedly affected 
as the right. Occasionally the purple colour extends to the 
auricles as well. The endocardium is usually splashed with 
haemorrhagic spots. 

The pericardium is full of serous fluid, often under con- 
siderable pressure. Excess pleural and peritoneal fluid is 
commonly seen and a degree of inter-lobular oedema occurs 
in the lungs. The condition usually affects only one or 
two pigs in a litter and typically no premonitory systems 
are seen, the pig being found dead. Occasionally a short 
period of acute respiratory embarrassment has been noted, 
but in these cases the most prominent post-mortem lesion 
is the inter-lobular oedema of the lungs and the heart lesion 
described above is either not present or present to a very 
slight degree only. 

Here, again, the cause of the condition is obscure. It is 
possible that it is a variation of the gut oedema syndrome 
or a type of anaphylaxis may be involved. 


DIARRHOEA IN THE PIG 


During the last few years we have been consulted tre- 
quently by practising veterinary surgeons regarding 
diarrhoea or scours in pigs, particularly stores. The con- 
dition is of varying severity, but in some outbreaks it may 
be responsible for heavy losses; in others the systemic effects 
are small, but it causes poor thriving and uneven litters. 
Apart from diarrhoea as a symptom of specific disease— 
and it is emphasised here that swine fever has not <xisted 
in Northern Ireland for the past six years—we have come 
to recognise two particular types. 

The first type is often associated with heavy losses. In 
typical outbreaks a pig may be found dead without any 
symptoms being noted, then one or more of the litter mates 
begin to show signs of diarrhoea. The faeces become very 
fluid and slaty grey in colour. Straining is not marked and 
the fluid faeces flow from the pig without effort. Food is 
refused and there is a rapid loss of condition. In most 
cases the temperature remains normal or it may be elevated 
one or two degrees only. Death usually occurs within 36 
to 48 hours of the onset. Some pigs may recover, but such 
remain unthrifty for a long time afterwards. Losses may 
be confined to only one pig or the whole litter may be wiped 
out. The proportion affected varies from litter to litter. 
We have not seen the condition in pigs on pasture, and 
though it is more common in winter, it is by no means 
restricted to that season. Usually it is confined to one lot 
of pigs on the farm and this, together with many of the 


epidemiological features of the disease, recall those of “‘ gut | 


oedema ”’ (vide supra). 

On post-mortem examination the lesions are confined to 
the alimentary tract. The stomach is usually full of food 
and there is an intensely inflamed, reddish purple patch on 
the mucous membrane of the stomach. This patch varies 
in size and may be up to 4 inches in diameter. It is 
generally restricted to the mucous membrane over the 
greater curvature of the stomach. The ingesta in contact 
with the haemorrhagic area is usually blood stained. 

The condition of the small intestine varies; in some cases 
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jt is macroscopically normal, whereas in others it is diffusely 
inflamed. In the caecum there is acute inflammation, the 
caecal contents being very fluid. The condition in the 
colon is usually similar to that found in the caecum. 

Bacteriological examination of the intestinal contents and 
viscera does not give any consistent results, a variety of 
lactose fermenting types with sometimes a pasteurella-like 
organism being isolated. 

We have fed the inflamed tissues and gut contents to five 
lots of experimental pigs without any conclusive evidence 
of the presence of an infectious agent. The experimental 
pigs remained healthy with one exception and in this case 
we did apparently set up a transient diarrhoea, in character 
very similar to the field cases. This diarrhoea, however, 
lasted only a few hours and the affected pigs remained other- 
wise normal. 

In the field we have had excellent results following the 
use of sulphamezathine. Some practitioners favour com- 
bining this drug with sulphaguanidine or phthalylsulpha- 
thiazole, reporting good results. In very bad cases we 
prefer to use the sulphamezathine intraperitoneally and we 
have seen some dramatic recoveries following this method of 
medication. 


The suddenness of onset and the symptoms shown often 
lead an owner to associate the condition with food poison- 
ing, but analysis of the feed has not shown the presence 
of any harmful material. 


The second type of diarrhoea which is common in 
Northern Ireland appears to be nutritional in origin, and 
while it may not cause any actual deaths, it does give rise 
to a definite setback in the growth rate. Again, it is seen 
mainly in store pigs. The faeces are very soft and it looks 
as though the food is passing through the alimentary canal 
without undergoing any digestion. In these cases the 
appetite is maintained and the pig is not obviously ill, though 
in a large piggery if many pigs are affected the loss of 
thriving and the consequent uneven litters do give rise, in 
the aggregate, to considerable economic loss. 

The incidence varies from pen to pen; sometimes only 
one pig is affected and it is unusual for more than 30 per 
cent. of the pigs to become involved at any one time. In 
the individual pig the diarrhoea persists only for a varying 
period up to a few days. It then clears up, but relapses 
are frequent. The unaffected in-contact pigs remain 
apparently normal. 

Bacteriological examination of the faeces has failed to 
give any consistent results. Due to the fact that the con- 
dition in itself is not fatal, we have not had an opportunity 
to carry out any post-mortem examinations on affected pigs. 

Here, again, the condition is often associated by the pig 
owner with a particular consignment of meal, though 
analysis does not show the presence of any known harmful 
ingredient. However, we have seen a rapid improvement 
on some farms when it was possible to include 5 to Io per 
cent. of an animal protein supplement, e.g., fish meal, in 
the ration. Not only did this have the desired effect as 
far as clearing up the diarrhoea was concerned, but, in 
addition, the pigs began to thrive better and were much 
more contented than formerly. 

There seems no doubt that an adequate percentage of 
animal protein in the diet of the pig is essential for satis- 
factory growth and thriving. In Northern Ireland rations 
are mixed by millers according to official formulae. 
These mixtures, of necessity, vary from time to time 
depending on the type of feeding-stuffs available. A 
typical fattening mixture is as follows : — 


Per cent. Per cent. 
High vegetable protein 10 
Animal protein a. me : 
Wheat feed 124 Protein content 15 
Barley meal 483 Fibre content... 8} 
Maize meal 174 
Low protein ... 10 

100 


In view of the limited amount of animal protein avail- 
able this is allocated where the need is greatest and the 
larger amounts are reserved for those rations designed for 
young growing stock, e.g., sow and weaner meal, 3} per 
cent. The mixture containing the higher animal protein 
level is, of course, more expensive than the above ration, 
and so there is a tendency to put the pigs on the cheaper 
meal from an early age. The animal protein supplements 
available vary in quality and may not always have a very 
high biological value. 

Gwatkin et alia (1942) have shown that the inclusion of 
animal protein in the diet cuts down losses considerably 
among pigs in Alberta. 

The condition reported by these authors ‘‘ had a varied 
symptomatology which depends on the nature of the 
secondary conditions which develop and these, no doubt, 
depend to some extent on other adverse factors that may 
also be influencing the developing animal.’’ 

The symptoms described include skin becoming dry and 
coat rough, slow growth, though appetite is maintained. 
Diarrhoea may or may not be present. In some lots of pigs 
there may be respiratory symptoms. Usually 10 to 20 
per cent. of pigs on the premises were affected, and it is 
suggested that some pigs can thrive better on a deficient 
diet than others, since one may expect that individuals 
vary in their nutritional requirements. The condition re- 
sponded to the addition to the ration of fresh liver, milk, 
tankage (animal protein), and liver meal. 

They conclude that ‘‘ tankage or some animal protein 
supplement (up to 10 per cent.) appears to be necessary 
for the raising of hogs. Milk is probably the most desir- 
able. . . . The use of suitable grain mixture with tankage 
and green food for sows or young animals alike will go 
far towards eliminating the heavy and constant losses in 
young pigs which are at present experienced by so many 
hog raisers.’’ 

We have investigated conditions on farms in Northern 
Ireland, where the general picture described above applied 
in nearly every detail, especially as regards poor thriving 
and the dry scurfy condition of the skin. The response by 
the pigs to the addition of an animal protein supplement, 
e.g., 5 per cent. fish meal, was remarkable. The skin 
condition cleared up, the pigs became more contented and 
began to thrive much better. Inside about ten days the 
appearance of the pigs improved out of all recognition. 
The ration fed was similar in composition to that given 
above. It is the opinion of the authors that 5 per cent. of 
animal protein is desirable in the ration of the growing pig. 


RICKETS 


Experience has shown that in late winter and early spring 
litters a high proportion of young pigs which die show a 
pronounced rachitic rosary, even though these pigs have 
not shown any evidence of clinical rickets, death being 
attributed to some other cause. 

Several cases have come to our notice lately of young 
pigs, two to three weeks old, showing clinical signs of acute 
rickets. In one particular litter three pigs developed 
acute symptoms when 14 days old, and showed enlarged 
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painful joints—both hocks and knees being involved— 
marked lameness and poor growth. Handling seemed very 
painful as judged by the amount of squealing caused by 
clinical examination. of the affected pigs. A rachitic rosary 
was readily demonstrable. The sow in question was out 
on pasture during the gestation period. In another case 
the sow was out daily even during the nursing period. 
The ration fed to the sows had not been supplemented by 
cod liver oil. 

Treatment of the affected pigs is by the injection intra- 
muscularly of 1 ml. of a vitamin A and D preparation 
(Radiostoleum B.D.H.), together with a creep feed supple- 
mented with cod liver oil. Complete recovery usually takes 
place within a week, except where there has been marked 
bony distortion of the limbs and even in these cases there is 
usually a marked improvement by this time. 

We have had complaints about poor growth in litters 
farrowed in late winter and early spring. In some of these 
litters we have had an opportunity of carrying out post- 
mortem examinations, and we have noted evidence of sub- 
acute rickets even though death was attributed to some 
other cause, ¢.g., anaemia or pneumonia. These observa- 
tions serve to emphasise the necessity of supplying adequate 
amounts of vitamin D in the ration of sows due to farrow 
in winter and early spring. 

It is conceivable that avitaminosis A might also be in- 
volved in some degree in these cases of poor thriving in 
young pigs. Rations available in Northern Ireland are 
low in vitamin A precursors, usually containing less than 
20 per cent. of maize meal. It is not yet known how 
adequately the gestating sow on pasture in winter can 
supplement her vitamin A reserves, but there certainly 
seems to be a case for the addition of cod liver oil to the 
diet of sows farrowing in winter or early spring. 


TREMBLING IN YOUNG PIGS 


We first saw this peculiar condition in a litter of pure- 
bred Saddleback pigs. The whole litter was affected by a 
spasmodic twitching of the musculature, particularly that 
controlling the hind quarters. The whole litter of 12 
pigs was affected from birth and three of them died during 
the first 48 hours. 

The spasmodic twitching appeared to be accentuated by 
excitement or sudden noise, but as the pigs settled down 
and went to sleep the twitching movement gradually passed 
off and when the pigs were asleep one could notice hardly 
anything amiss. The spasms flared up again when the pigs 
woke up. In some cases the spasms were so violent that 
the pigs were unable to maintain their balance. No other 
abnormality was observed, and in spite of the affliction 
they managed to feed and play with each other like any 
normal piglets. 

One of the pigs was brought to the laboratory for further 
study. It continued to behave as has been described. It 
readily learnt to drink out of a dish and it grew as well as 
any pig under similar circumstances. It was kept under 
observation for 17 days and during that period there was 
a distinct improvement in the condition, though it was still 
severely affected when it was killed and the cadaver sub- 
mitted to the Institute of Pathology, Queen’s University, 
Belfast. 5 

We are indebted to Professor Biggart for the following 
report : — « 

“The brain and cord were normal and all the viscera. 
There was no demyelinisation, no loss of nerve cells in any 
part of the nervous system. The peripheral nerves show 


no cellular change, myelin sheaths and axis. cyKnders 
appear normal. 

“‘The somatic muscle in general shows no obvious 
change, but isolated fibres show some rounding of their 
contour and occasionally a little proliferation of 
sarcolemmal nuclei. Such areas are sparse. On the 
whole, therefore, morphological changes are absent, apart 
from minimal changes in the muscle. In view of the 
clinical story in the animals and their eventual recovery, 
it is obvious that the change must be a_ reversible one, 
and is, therefore, unlikely to be associated with a recog- 
nisable morphological lesion. In human pathology Krabbe 
has recorded cases of hypotonia which appears to be due to 
an immaturity of the muscle fibres in which symptoms 
disappear as the individual grows older. It might weil be 
that this is a somewhat similar condition, though as far 
as I am aware Krabbe’s cases showed no familial incidence.’’ 

It was found that two other litters by the same boar 
and out of a half-bred Saddleback and a York sow were 
also affected in the same way. In one of these litters there 
were seven live pigs when seen by us, They were then 
three weeks old and certainly were well grown for their 
age. It is interesting to note that three orphan pigs of a 
different breeding had been reared with this litter, but had 
remained healthy. The second litter was not as severely 
affected as the previous one, but the owner stated that they 
had shown a steady improvement since birth. - In the first 
litter mentioned the condition abated as the pigs grew older 
and by the time they were six weeks old they were 
practically normal. 

The boar in question was a young, pure-bred Wessex 
Saddleback and these were among the first litters got by 
him. Several other litters of his were seen, but these were 
all normal. We have also ascertained that the boar was 
normal at birth and nothing of a similar nature was seen 
in any of his relations. We considered the possibility of a 
genetical basis for the phenomenon, but as there was no 
blood relationship between the boar and either of the sows 
it would appear that a simple recessive factor was not 
involved. In the first litter investigated the affected lot of 
pigs was the sow’s first litter, but in the second case the 
sow had had a previous normal litter by another boar. 

There are several records in the literature of a similar 
condition reported from different countries. Hindmarsh 
(1937) reported the condition in Australia in a litter from 
a Tamworth sow and again in the litter of a daughter of 
this sow. A third lot was affected—the progeny of a 
Berkshire sow. The same boar was used in each case. 
Two of these sows subsequently mated to this same boar 
produced normal litters. In America Nissley (1932) 
described a similar condition in the progeny of a number 
of sows when the condition cleared up in two to three weeks. 
The sows were bred to three different boars and the condi- 
tion could not be associated with any one boar or group 
of sows. The author was unable to suggest a cause. 

Pagen and Fournier (1934) recorded the condition in 


Large Whites and in Large White Breton Crosses. They | 


found symptomatic treatment of no avail and considered 
the condition to be hereditary. When the boar involved 
was replaced no further cases were seen. 

Hughes and Hinman (1936) reported the condition in 
two litters at the California Experimental Station. In one 
Poland China litter ten pigs were born, but only five were 
alive, and all were affected, while in the other (Duroc 
Jersey) five out of nine were affected. The ‘condition 
cleared up after 14 days. The authors did not arrive at 
any conclusion as to the cause of the condition; 
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Knilans (1936) saw a similar condition in a farm where 
five out of 12 litters were affected, and about 40 per 
cent. of the pigs in these five litters showed symptoms. 
The seven other litters to a different boar were all normal. 
Two of the sows involved were litter mates; one had 
produced an affected litter and a normal one. 

More recently Kernkamp (1950) recorded the condition, 
under the title of myoclonia congenita, in various parts of 
Minnesota. 


From ‘our experience of the disease and that of others 
quoted, the evidence of the condition does appear to have 
a familial basis. Its possible association with Krabbe’s 
disease is of great interest. ; 


[Opportunities for the free discussion and pooling of 
knowledge are infrequent. 


We have taken advantage of this occasion to present 
some experiences and air some views in the field of pig 
disease. ' 

From these we feel that predisposing factors are of para- 
mount importance. 


The pig is much more susceptible to the effects of 
environment than the other domestic animals and the 
authors will be satisfied if this paper focuses further atten- 
tion on the various aspects of this important problem. ] 


SUMMARY 
This paper deals with the following conditions : — 


Gut oedema, “‘ chilling,’ and the relationship of housing 
to the health of the pig in general, diarrhoea, rickets, and 
trembling or myoclonia congenita. 


The symptomatology of gut oedema and the post-mortem 
findings of this condition are described. Reference is made 
to some experimental work in connection with its aetiology. 


Housing and its relationship to disease are discussed and 
the authors’ experiences in this connection are set out. 


Two interesting types of diarrhoea, which the authors 
have been meeting with frequently, are described and their 
methods for dealing with them are outlined. 


Although rickets as a condition is well known, the authors 
have felt it desirable to draw attention to its occurrence in 
very young pigs at an age which indicates a possible vitamin 
D deficiency in the colostrum of the sow. 


_A description of “‘ trembling ’’ or myoclonia congenita is 
given. 
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Discussion 

Mr. P. L. SHANKS, B.SC., M.R.C.V.S., of Leeds, who was the first 
opener of the discussion, said: Dr. Lamont and his colleagues from 
Northern Ireland are to be congratulated on again bringing to the 
notice of the veterinary profession, in this excellent paper, a variety 
of observations concerning pig problems. It is worth while noting 
that, with one possible exception, none of the diseases mentioned are 
of bacterial origin. This is of considerable significance, for I am 
of the opinion that the majority of diseases of pigs are primarily 
associated with housing, management, and feeding, and_ that 
bacteria play only a secondary, though frequently a fatal, part. 
In opening this discussion, I have to speak mainly from experience 
gained while working under Dr. Lamont in Nerthern Ireland. It 
is only during the past two years that I have seen much of pig 
diseases in Yorkshire, and I have found that the diseases which 
we came to recognise in Northern Ireland exist there also. For 
example, within the past few months I have seen several cases of 
influenzal arthritis, or more correctly Giasser’s disease, and very 
recently I came across a farmer who had for several years been 
experiencing trouble with post-parturient fever. He is now success- 
fully preventing it by dosing each sow with sulphapyridine after 
she farrows. Not having consulted his veterinary practitioner, he 
thought he was dealing with miik fever and was. congratulating 
himself that he had discovered a cure for milk fever in sows. 

1 have no doubt that the mulberry heart condition referred to by 
Dr. Lamont and his colleagues does occur in Britain, although 1 
am not aware that I have seen it, nor can I claim to be able to 
differentiate the two forms of diarrhoea described by them. Oedema 
of the bowel, however, is a different matter, for it is quite common 
in Yorkshire. I have not yet been able to make up my mind 
whether the condition is an infection or not. Possibly Mr. ‘Timoney 
will be able to do that. Several factors tend to eliminate the 
possibility of an infection, and most of them have already been 
mentioned in the paper. In my experience further losses can be 
prevented by checking the rapid growth of pigs by dosing with 
a purgative and I have had a number of cures by dosing with 
Epsom-salt. I saw one outbreak on a farm recentiy in which all 
the seven pigs in a litter reared on the farm developed the disease 
a fortnight after weaning. One pig was found dead without symp- 
toms and two more were paralysed when the practitioner was called 
in. The pigs were about 40 Ib. weight. Gut oedema was diagnosed 
and confirmed by post-mortem examination and the owner was 
advised to give } lb. of Epsom-sait per pig. Except for one pig 
which was killed next day for use experimentally, the remainder 
recovered and have since thrived normally, although one pig re- 
mained paralysed for three weeks. These five survivors were com- 
pletely paralysed and unable to walk. On most of the places where 
I have seen this disease I have advised the owner either to dose 
his pigs for worms within a few days of their arrival on the farm 
or to give the pigs a bran mash in place of the ordinary feed once 
a week for several weeks. This appears to have prevented further 
cases, although without controls one cannot be certain on that 
point. But it is curious if the discase is infectious that no further 
cases have appeared on these farms. The only points suggestive 
of infection are, first of all, the more widespread incidence of the 
disease, and, secondly, the fact that the disease has been repro- 
duced artificially. I have tried transmission experiments only on 
three occasions, employing Timoney’s technique and using material 
from exceptionally well-marked cases. On each occasion I injected 
two healthy thriving pigs, ten to 12 weeks old, taken from a farm 
where the disease had never been recorded. The stomach and 
intestinal contents from the affected pigs were centrifuged and the 
supernatant fluid passed through a clarifying disc before being 
injected intravenously. In only one case was it necessary to add 
saline to the stomach contents to obtain 10 c.c. of fluid for injec- 
tion. One ofthe pigs.in each group of two received an injection 
of matéfial Ryoth tae stomach, the other from the small intestine. 
All the six animals used remained normal. Like Dr. Lamont and 
his colleagues, I have used various antihistamine products and 
other drugs in attempts to cure the disease and have found mag. 
sulph. by mouth in large doses the only medicine which appears 
to have given even moderately satisfactory results. It is for that 
reason that I would advise the use of mag. sulph. before giving 
up the case as hopeless. 

‘Fhe recent explanation of the bracken poisoning mystery by the 
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workers at Aberystwyth has led me to wonder if :a' similar sort of 
explanation might account for this disease in: pigs.. There is a 
certain similarity in the story of the two diseases and it is possible 
that there is some inhibitory factor involved and that Mr. Timoney 
in his positive transmission experiments is actually injecting not 
a toxoid nor a virus but this inhibitory factor. I shall leave Mr. 
Timoney to deal more adequately with that disease and go on_ 
to amplify what has been introduced concerning pig housing. 

The problem of the housing of pigs, which has been raised in 
the paper, is one of immediate importance at the present time, 
with the rapid expansion of the pig industry. It is good to know 
that the subject is being investigated by Inglis & Robertson and 
others and that we can look forward to guidance in the construc- 
tion of piggeries based on scientific knowledge. Our attempts in 
Northern Ireland to produce better piggeries were based purely 
on general observations and in order to remedy an immediate 
problem, namely, severe losses from pneumonia and other disease. 
Fortunately our results were good and my article in The Veter- 
inary Record in 1942 was published in the hope that they would 
be of value to others. So far as I know, the type of piggery 
described has only been built in Eire and possibly Mr. Timoney 
may be able to give us some idea whether it proved successful 
there or not. 

In corrobation of what has been stated in the paper the following 
slides may be of interest. During the last two years, following 
numerous requests for assistance in planning piggeries, I have 
altered the design to some extent with the object of improving 
on the original. Basically the arrangement is the same. The main 
points are: (1) each double pen is a single house; (2) each pen 
has an outside yard; (3) the inside pens should be filled with 
pigs so that when the pigs are lying down little or no floor space 
is left uncovered, otherwise the pigs might use it for dunging. 

The main difficulty in erecting such houses at the present time 
is the shortage of timber and it is doubtful if the alternatives for 
timber are so satisfactory from the point of view of heat conser- 
vation. Several criticisms of the plans from pig keepers are worth 
mentioning. The first one usually put forward is that in this 
type of house one cannot see the pigs readily, each door having to 
be opened separately to examine each pen. The second one is of 
more consequence, namely, that with swill and rationed feeding 
there is not enough trough room for the pigs. The only way to 
obviate that justifiable criticism is to have the feeding troughs in 
the yard so as to provide the necessary foot of trough space per 
pig which is required. A further criticism from the scientifically 
minded is that there are no controllable air inlets. Again the 
criticism is justified, but until we know exactly what the air re- 
quirements of pigs should be we must be guided by experience 
and results. A final objection to this type of piggery is the ex- 
pense, but, so far as I know, the cost is not very much different 
from the cost of a Danish type piggery. 

The plan of the rearing house is based on the type which was 
evolved on the same farm in Northern Ireland—Messrs. McGuckian, 
Clough Mills, Co. Antrim—and the general description is given in 
the paper. This house proved very satisfactory. Again, the object 
was to provide a house which could be warmed and kept warm by 
the pigs themselves without artificial heating. My main objection 
to artificial heating is that the atmosphere becomes too dry and | 
feel that a certain degree of humidity in the atmosphere is neces- 
sary for pigs. Those who are carrying out the scientific investiga- 
tion into pig housing will, no doubt, be able in due course to show 
if that is so or not. 

Objections have been made to this type of house as well, the 
main one being the difficulty in seeing the young pigs. To obviate 
that to some extent I have shown the sleeping quarters against the 
outside wall, but I am not sure that such an arrangement is good 
since the inside wall would be much warmer and warmth is more 
necessary for young pigs than for adults. 

These two plans have not been tested out in practice, but I am 
confident that the type of building suggested is much better than 
most of our existing piggeries and that much wastage in the pig 
industry could be reduced by improving housing on the lines 
described. t 

These then are the points which I have picked out of the paper 
before you.’ I trust there Will bea good discussion and certainly 
the paper is broad “enough in its scope to expect one. 
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The contribution to the discussion made by the second 
opener, Mr. J. F. TiMoNEY, M.R.C.v.S. (Dublin), took the 
form of the following paper: — 


OEDEMA DISEASE OF SWINE 


Oedema disease of swine, which has attracted considerable atten- 
tion within recent years amongst the farming community in Ireland 
and in parts of England and Wales, is an entity of great interest 
to the epizootiologist, because it represents a disease which in the 
immediate pre-war years was of minor importance, whereas in 
the post-war years it became a major affection of swine. 

When the disease first made its appearance in Ireland is un- 
known. The first published report on its occurrence in Ireland 
was made by Shanks in 1938. This was followed by a report on 
cases of the disease met with by Hudson (1938) in England. 
It was not then regarded as of great economic importance, 
being only sporadic in appearance although losses on 
certain individual farms might be high, and was attributed to 
errors in feeding. It is indeed strange that its occurrence in 
Ireland and Great Britain was not recorded at an earlier date, 
considering the numerous clinical and post-mortem examinations 
made by veterinary inspectors in the course of their investigations 
of suspected outbreaks of swine fever. Enquiries made by the 
author from veterinary surgeons during recent years revealed that 
a similar disease appeared in one of the pig-rearing counties about 
1938-1939, but differed from the post-war outbreaks in that they 
were not so numerous and the mortality rate was confined to one 
or two pigs in a litter. Further evidence on this point is afforded 
by Lynch (1949), who recognised the disease in 1939 in the New 
Ross area of Co. Wexford. 

From 1945 onwards, the disease gradually but quickly assumed 
considerable importance as an economic problem (Mahony, Caffrey, 
1947), but did not seem to reach its peak until 1947-1949, when 
outbreaks of the disease were reported from most counties in 
Ireland. Although many outbreaks in the past have been missed 
through lack of detailed post-mortem examinations or classed under 
the comprehensive term of dietetic disease or possibiy diagnosed as 
acute swine fever* on account of the nervous symptoms, there is 
no doubt that if the disease had been as prevalent many years ago 
as it has been within recent years it would have been recognised 
as a distinct entity and received attention. It would be interesting, 
but perhaps futile in the present state of our knowledge regarding 
this disease, to speculate on the reasons for this phenomenal in- 
crease. Nevertheless, one is impressed by the fact that during the 
post-war years the increase corresponded with a period when the 
pig industry was beginning to expand rapidly after years of short- 
age of feeding-stuffs due to war-time conditions. 

Trrte.—This disease of swine has received various names, none 
of which is entirely suitable. It was first described by Shanks 
(1938) under the heading of “ An unusual condition affecting the 
digestive organs of the Pig.” In the N.V.M.A. handbook (1947) 
on pig diseases and pig husbandry it is described under the title 
of “Oedema of the bowel” and within more recent years it is 
commonly referred to as oedema disease. 

To the veterinarian inexperienced in regard to this disease the 
first two titles are somewhat misleading in that they are suggestive 
of a localised pathological condition. The third title, although 
much more appropriate, is not free from criticism either, because 
cases of the disease are occasionally encountered in which no gross 
lesions of oedema are present on post-mortem examination even 
when made on fresh carcases. Moreover, the above titles are 
essentially based on post-mortem findings—except the oedema of 
the eyelids, which is a very frequent and often very conspicuous 
symptom during life but is not invariably present and sometimes 
is barely noticeable. 

The most characteristic symptom and the one by which the 
disease is most easily recognised by both veterinarians and pig owners 
is the staggering gait. This symptom is so characteristic that 
outbreaks can be clinically diagnosed with a high degree of 
accuracy. Until the aetiology of the condition has been fully 
elucidated it would be unwise to burden the existing nomenclature 





* Swine fever has not been reported as occurring in Ireland since 
1939. 


by further additions. In the meantime, however, the recent 
graduate or veterinarian who has had no previous experience of 
this disease, when confronted with acute outbreaks of disease in 
swine in which the principal symptom is inco-ordination of gait, 
should always search for the classical lesions of oedema disease if 
material is available for post-mortem examination. 

DistripuTion.—The disease is not confined to Ireland and Great 
Britain, having been observed for several years by both Flatla 
(1948) in Norway and by Terpstra (1948) and his colleagues in 
Holland. Within the past few years it has been recognised by 
Hutchings & Doyle (1950) in Indiana, U.S.A., and by Schofield 
(1950) in Ontario, Canada. Its presence has also been reported in 
South Africa by McIntosh (1950). From an enquiry very kindly 
circulated throughout Australia by Dr. A. W. Turner* at the 
author’s request, there is no evidence that the disease occurs in 
that country. Likewise the disease has not been recognised hy 
Christiansen (1948) in Denmark or by Hijarre (1949) in Sweden. 

In Ireland most practising veterinarians are very familiar with 
the condition. It is, however, most common in the pig-breeding 
counties on account of the high percentage of pigs of a highly 
susceptible age in those areas. 

Economic Importance.—It is an interesting epizootiological fact 
that oedema disease which was deemed to be of only minor import- 
ance less than a decade ago, may be regarded as probably the 
disease of greatest economic importance affecting weanling and 
young store pigs in Ireland during the years 1946-1949. Whether 
it will continue to occupy this position in future years is 
problematical. 

Its economic importance lies in the fact that (a) it is a common 
disease of pigs in most counties; (b) the incidence and mortality 
rates in individual litters are generally high; (c) it affects pigs 
when they are of considerable market value; (d) the small breeder, 
who is the mainstay of the pig industry, often suffers severe losses; 
(e) it has a retarding influence on the expansion of pig production; 
(f) there are at present no specific prophylactic or curative measures 
which can be adopted in the prevention or cure of the disease. 

MetHop oF Pic Hussanpry.—This has been given considerable 
attention on account of the prominence given to errors in feeding 
and management as a cause of oedema disease. 

The prevailing breed of pigs in 26 counties of Ireland is of the 
Irish Large White type, no licences having been granted for boars 
of any other breed for many years. The breeding plan commonly 
followed in the intensive pig-breeding areas is as follows. The 
mating of the sows is so timed that farrowing will take place in 
the spring and early autumn, coinciding with the increased supply 
of milk in the spring and with the abundance of potatoes in the 
autumn. About four weeks after farrowing, and in some areas 
as early as three weeks where early weaning is customary, the pig- 
lets whilst still sucking are gradually introduced to hand feeding. 
This consists largely of milk to which has been added some boiled 
solids, such as potatoes, oatmeal and maize meal. The supple- 
mentary feeding, especially the solids, is increased as the piglets 
grow older and the dam’s milk decreases. When seven to eight 
weeks old they are taken away from the sow, but in some pig- 
bieeding areas they are weaned as early as six weeks so as to 
ensure having two litters of pigs for sale in the same year. The 
vast majority of the young pigs are sold in fairs or markets, 
usually from one to two weeks after weaning. The above method 
of management and feeding of the suckling pig has been customary 
for years, and, apart from an increased tendency for breeders to 
lengthen the weaning period to eight weeks, no material change 
has occurred since the pre-war years to which could be attributed 
the marked increase in oedema disease. 

In the management of the young pigs during the period imme- 
diately subsequent to weaning—which, incidentally, is the age of 
highest susceptibility to oedema disease—there is no sudden change 
of diet where the pigs have been bred on the premises. However, 
in the case of newly purchased pigs there is often a complete and 
sudden change, both in the quantity and quality of the feeding 
stuffs fed by the new owner. This change is to a great extent 
inevitable, being largely governed by economic factors such as the 
availability and cost of feeding-stuffs, whether these are produced 


* Officer of the Council of Industrial and Scientific Research, 
Australia. 
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on the farm or purchased, and the labour involved in their pre- 
paration and in feeding. Nevertheless, the majority of experienced 
pig feeders, in order to avoid waste and for hearth reasons, feed 
newly purchased pigs sparingly at first until they become accus- 
tomed to the new diet. 

The staple food used for the pig feeding in the pig-breeding 
areas consists of boiled potatoes, separated milk or buttermilk, and 
boiled maize meal when the latter is plentiful and cheap. In the 
tillage counties barley meal and finely ground oats are also used. 
Compound pig-feeding mixtures, and cooked maize products intro- 
duced many years ago, are now extensiveiy used over a very wide 
area, their use being largely governed by the prevailing price for 
barley, oats and maize. A survey of the feeding-stuffs fed on 
farms and premises to pigs where oedema disease occurred revealed 
a very misceilaneous list, and showed considerable variation from 
county to county and even from farm to farm in the same locality. 
On many farms the feeding-stuffs used were all home produced, 
and on others they consisted of a mixture of home-grown and 
purchased feeding-stuffs or entirely of purchased meals. In pig- 
geries adjacent to cities or attached to institutions, household waste, 
both boiled and unboiled, represented the entire or main portion 
of the diet. On some farms or premises the feeding was prepared 
fresh every day and in others a supply sufficient for two to three 
days was made. 

With regard to housing and the provision of exercise paddocks, 
the disease has been observed in pigs housed in both modern and 
old sties and in pigs with free access to pasture. 

incipeNcE.—The disease may be regarded as a potential menace 
to pigs wherever they are kept and irrespective of whether the 
pigs are home bred or purchased. Laboratory records and visits 
to affected farms show that outbreaks of the disease do not conform 
to the usual pattern associated with outbreaks of a highly con- 
tagious disease, but tend to occur indiscriminately and at intervals 
in a haphazard fashion over an area, even when appearing in a 
district which was hitherto free of the disease. 

Reports from veterinarians indicate that there is often a marked 
variation in the number of outbreaks in their areas from year to 
year. 

Although oedema disease may occur at any time of the year, the 
incidence rate is highest during the summer and autumn months. 
It has also been noted, for the two years this disease has been 
under intensive investigation, that there is a marked reduction in 
the number of outbreaks reported for a short period of approxi- 
mately four to six weeks coinciding with the advent of spring. It 
is difficult to decide whether to attribute this to a seasonal varia- 
tion, occurring as it does when frosty weather is frequent, or to a 
scarcity of pigs of a susceptible age during this particu‘ar period. 

The incidence rate in affected litters is very variab‘e, ranging 
from one pig in a litter to 80 per cent. and over, and in exceptional 
outbreaks a 100 per cent. incidence rate has been noted. The 
mortality rate closely parallels the incidence rate in the majority of 
outbreaks and particularly where single litters from eight to 12 
weeks old are affected. A 40 per cent. mortality rate in recently 
weaned litters is a common experience. 

So far as is known, the disease on!y affects swine and is unlikely 
to be confined to any particular breed on account of the distribu- 
tion of the disease in other countries. 

Age has an important influence on the incidence of the disease 
because it is chiefly a disease of recently and fairly recently weaned 
pigs. It has not been reported to or observed in the laboratory 
as occurring in pigs less than six to seven weeks old. Reports and 
visits to farms where the disease occurred at this early age were 
obtained from districts where weaning at six weeks is a common 
practice. The most susceptible period, according to reports and 
investigations of outbreaks, is within seven to ten days after wean- 
ing. The broad age group in which most cases occur would in- 
clude pigs of approximately eight to 12 weeks old. As the 
pigs become older the incidence falls at a progressively increasing 
rate. Although this is the general rule, severe and fatal outbreaks 
of the disease have been seen in pigs up to 14 stone in weight and 
also in brood sows. On the whole, the mortality rate is somewhat 
lower in the older age groups and recoveries are more frequent 
than in weanling pigs. The decreased susceptibility associated with 
increased age is suggestive of the development of an immunity to 
the causal factor. 


Pigs in good thriving condition are frequently those first affected 
in the course of an outbreak and the first pig to show symptoms 
and die is very often the best thriving pig in the pen. This, how- 
ever, is not an invariable rule. Following the experimental repro- 
duction of the disease by the author (1949), this observation might 
now be interpreted on the basis that the best thriving pig is the 
best feeder and therefore consumes more of the causal agent in 
its feed. 

SymptoMs.—A very frequent history in outbreaks of this disease 
is that one or two pigs have been found dead in the morning, 
aithough they had appeared normal and fed as usuai the previous 
evening or night; or that, on being fed, one of the pigs was observed 
to remain lying while its comrades got up and fed eagerly. On 
being roused it was cither unable to move or moved with a sway- 
ing or staggering gait towards the trough. In other cases, it is 
noticed that one or more of the pigs in the sty go forward to the 
feeding trough, where they may eat very sparingiy or only nose 
the food and then return to their bed and lie down. At this stage 
the back may be slightly arched and the ears inclined to droop. 
The symptoms in these cases quickly progress from an initial sway- 
ing movement in the hind quarters to a marked staggering gait, 
followed by loss of control of either the hind or the fore limbs. 
This is particulariy nouceable if the pigs are hustled, the affected 
animals when turning or stopping abruptly being unab!e to retain 
their balance. At this stage they may be seen with their fore 
limbs either abducted in seai-like fashion or flexed under the body 
whilst maintaining their balance on the hind limbs, or maintaining 
the standing position with their fore limbs while the hind limbs 
are fully extended behind the body. These symptoms rapidly 
progress within the space of a few hours until the paralysis of either 
the hind or fore limbs is complete. The animal on now being 
urged to move can progress only by dragging its abdomen along 
the ground, and where the fore limbs are involved it can progress 
only on its knees or sternum by being propelled by the hind limbs. 
Finally, complete paralysis of all limbs sets in and the animal 
is unable to move from the lying position even when urged. When 
this stage is reached fine generalised muscular tremors are very 
frequently observed and the animal may lapse into a comatose state 
before death ensues. In other cases the paralytic or recumbency 
stage is followed by attacks of convulsive running movements of 
all limbs, sometimes associated with intense squealing and forced 
respiratory movements through the wide open mouth shortly prior 
to death. In most cases death occurs within 24 hours after the 
onset of symptoms; occasional cases linger from 48 to 72 hours. 

Swe'ling of the eyelids, particu'arly of the upper eye'id, is a 
conspicuous symptom when well developed and is present in the 
majority of cases. In some outbreaks it appears only in advanced 
stages of the disease. On the other hand, it is sometimes manifest 
in the very early stages and may be the chief symptom present 
in animals affected with a mild form from which they recover. It 
has also been noted that it may be present on one side and in- 
conspicuous or absent on the opposite side. 

Protrusion of the eyebal!s has been seen in some animals, and, 
when lying with the eyes partially or completely closed, can easily 
be mistaken for oedema of the eyelid. The conjunctiva is often 
congested, sometimes swollen. and occasionally there is excess 
lachrymation. In a small number of Cases examined the pupils 
reacted to light. 

Various nervous symptoms which have been observed in some 
cases are, some degree of hyperexcitability in the early stages, a 
stringhalt-like action of the hind limbs, sometimes associated with 
a high-stepping action of the fore limbs and lameness in one limb 
for which no apparent cause can be found—probably nervous in 
origin. Occasionally intermittent attacks of violent convulsive fits 
are seen. 

A very noticeable symptom when present is the alteration of the 
voice, the normal squeal becoming hoarse, sometimes resembling a 
bark. This has been usually noted in the more advanced stages 
of the disease and is probably nervous in origin. Other symptoms 
less commonly encountered consist of a slight but noticeable swell- 
ing in the region of the jowl, swelling of one ear and in one exten- 
sive outbreak moderate swelling of the tissues in the region of 
the vulva. An interesting finding in a minority of cases examined 
post-mortem is the presence of glycosuria. 

In many cases before death there is reddening of the skin on the 
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abdomen and inside of the thighs and forearms, and again in some 
pigs, these regions show innumerable red spots 1esembling flea bites 
which are confined to the superficial layers of the skin. 

Constipation is a marked feature of most cases and straining 
movements are also noted. The faecal masses are voided only in 
sma i quantities consisting of firm peilets. In a small number of 
cases, however, there is evidence of diarrhoea, sometimes haemor- 
rhagic in nature. Vomition has been occasionally noted. 

Throughout the greater part of the course of the disease the 
animal's physical reactions to external stimuli, such as light, noise 
and goading «ppear to remain unimpaired. On being disturbed the 
pig wilt make an attempt to follow its comrades, but is impeded 
by its mechanical disability due to paralysis. 

lemperature reactions recorded in established cases of oedema 
disease are practically always normal or subnormal, depending to 
a great extent on the stage of the disease when they are taken, 
the temperature faliing tapidly in most cases when the advanced 
stage is reached. In a few outbreaks visited from the laboratory, 
temperatures of 106° and 105° F. have been recorded in some of 
the affected animals—these, however, have been exceptional. 
Nevertheless, it wouid be unwise to be dogmatic on this point 
until the disease has been reproduced by a_bacteria-free in- 
testinal filtrate and detailed observations made under the conditions 
of a controlled experiment. If a rise in temperature is a feature 
of the disease it must be very transient and confined to the pre- 
clinical stage when the animal appears normal. In connection with 
this point it may be of interest to recail a feeding experiment 
undertaken in the very eariy stage of the investigation of the 
disease, with minced viscera from an oedema carcase. The experi- 
ment was conducted on a farm where the disease was active and 
involved a litter of 12 pigs (six principals and six controls), the 
temperature of which had been recorded twice daily for a period 
of 21 days. On the 15th day one of the pigs in the principal 
group showed a temperature of 106°4° F. at the evening temperature 
when it appeared normal and fed as usual, but on the following 
morning was a typical case of oedema disease, the temperature 
having fallen to 102°. It died the same day and oedema disease 
was confirmed on post-mortem examination. This pig was the only 
one to show an increase in temperature over the entire period of 
21 days, when the experiment closed. This is, however, only a 
single case and may have been coincidental. No conclusion was 
drawn from the experiment because it was conducted on premises 
on which the disease was occurring naturally. 

It is not an uncommon experience where the disease is running 
through a litter for one or two of the affected pigs to survive. In 
a few outbreaks where a number of pigs of varying ages were 
simultaneously affected, it has been observed that in pigs in the 
older age groups symptoms may uot progress beyond moderate 
oedema of the eyelids, followed by tapid recovery. Occasionally, 
even advanced cases may recover without any treatment whatever 
and make a speedy return to normal. In a proportion of such 
cases the pigs remain stunted. ' 

A salient feature of the vast majority of outbreaks of oedema 
disease is the sudden onset of illness affecting a number of animals 
in rapid succession, many of which are affected simultaneously, 
followed by an abrupt termination. The mortality is usually over 
within four to five days from the first appearance of the disease, 
and as a general rule no further cases of illness appear in the litter. 
Exceptions to this rule occur very occasionally, and minor secondary 
outbreaks affecting one to two pigs have been seen 14 to 21 days 
after the primary outbreak. 

The following is a typical example of the rapid course of the 
disease as it occurs on most affected premises. Forty-two home- 
reared pigs, eight to ten weeks old, in normal health were distri- 
buted over seven pens for feeding purposes. On the following day, 
one pig showed clinical symptoms in the morning and died in the 
evening, by which time five more were ailing, and on the morning 
of the second day six more were dead; on the third day three died; 
on the fourth day nine died; on the fifth day four died and on 
the seventh day five more died, a total of 28 pigs. The balance 
(14) of the pigs remained apparently healthy throughout the course 
of the outbreak and no further losses occurred. 

This clear-cut demarcation often noted between the affected and 
non-affected pigs of the one [itter, or same lot of pigs in the same 
pen, fed on the same ration and maintained under identical con- 


ditions, is another interesting feature in the clinical picture. 
Furthermore, the nearly invariable history received on subsequent 
enquiries being made regarding the health of the in-contact pigs 
is that no further losses Or illness occurred. Very occasionally a 
minor or secondary outbreak affecting one or two of the in-contact 
pigs occurs within a few weeks after the primary outbreak, but this 
is exceptional. 

Recurrences of the disease on the same premises in both home- 
bred and purchased pigs have been frequently observed. In one 
particular premises five separate outbreaks have occurred among 
home-bred pigs within the past three years at varying intervals. 
The significance of these recurrences is difficult to assess in the 
absence of more knowledge on the nature of the causal agent. 
They are suggestive of the constant presence of the causal agent 
on the premises which only produces the disease in clinical form 
when a certain set of conditions prevails. 

No evidence has been obtained from a study of outbreaks occur- 
ring in the field or from experimental work that the disease is 
contagious. 

PatuoLocicaL ANatoMy.—A very extensive series of post-mortem 
examinations has been made on cases of this disease over the past 
four years, in both fresh carcases and in carcases up to three days 
after death. In many cases, ailing animals were purchased and 
destroyed for examination or kept under observation at the labora- 
tory until death or recovery occurred. In a large number of cases 
a complete post-mortem examination was made. 

The carcase is generally in good or fair condition, but occasion- 
ally the condition is poor. Rigor mortis is present, except in re- 
cently dead or old carcases in which putrefactive changes are occur- 
ring. The skin may be normal in colour or may show a reddish 
or purplish discoloration over the abdomen and on the inside of 
fore and hind limbs. In some cases the skin in these sites is 
covered with innumerable spots resembling flea bites. Lice are 
sometimes present. 

The natural orifices generally show no abnormality, occasionally 
the anus is everted and plum red in colour and there may in some 
cases be evidence of diarrhoea. The eyelids may or may not show 
varying degrees of oedema and sometimes the conjunctiva is con- 
gested and swollen. 

The subcutaneous tissues in some cases show an excessive degree 
of moisture in the region of the jowl and along the abdominal 
floor, -particularly in the supramammary or superficial inguinal 
regions. A thick layer of oedematous tissue is sometimes seen over 
the nasal bones and in the region of the ears. Some or all of the 
superficial lymph nodes may be normal, excessively juicy, plum 
red in colour or show a number of reddened areas. 

The peritoneal cavity almost invariably shows some excess of 
peritoneal fluid, which may be slight, moderate or very marked in 
amount. The colour varies from clear to yellow and is sometimes 
blood tinged. Fibrin threads in the peritoneal cavity are nearly 
always present, and may be few and very fine, or numerous and 
marked in the form of a network between and over the abdominal 
viscera. 

The serosal aspect of portions of the exposed walls of the coils 
of the colon is sometimes bright red in colour and roughened. 
In a high percentage of cases the colonic mesentery binding the 
coils of the colon together. shows varying degrees of distension 
with a clear gelatinous-like fluid which extends inwards between 
the coils. The degree of oedema present may be very slight and 
detectable only where the peritoneal covering is reflected on to the 
bowel, or it may be very pronounced. In slight cases the lesion is 
most likely to be found in the apex of the spiral and succeeding 
coil, but in the pronounced cases oedema may be present between 
all the coils. In a fair percentage of cases no macroscopic evidence 
of oedema can be detected. 

The colonic lymph nodes between the coils of the colon may be 
normal, excessively moist, plum red in colour, or show some red 
areas on section. 

The mesentery of the small intestine is occasionally oedematous 
and the mesenteric vessels appear congested. The mesenteric lymph 
nodes may be normal, but in most cases present various degrees 
of change, ranging in colour from normal to dark red throughout 
the substance of the node. Sometimes the whole chain of nodes is 
affected and in others the reddening is confined to one or two 
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groups or portions of lymph nodes. Frequentiy the lymph nodes 
are excessivery moist and appear swollen. 

The peritoneal covering of the stomach occasionally shows a 
reddened patch near the cardiac extremity. Palpation of the left 
haif of the stomach while still in situ will often reveal a marked 
thickening of the wali, being rubber-like in consistency. 

[he sivmach contents are generally dry and are present in large 
amount, a rough estimate being one-half to three-quarters the 
capacity of the stomach. In a small minority of cases the con- 
tents are pultaceous in consistency and in some instances smail in 
amount. On sectioning the stomach wall along the greater curva- 
ture from the oesophageal orifice to the pylorus, it wiil be noted 
in a very high percentage of cases that a portion of the gastric wall 
is thickened by the presence of a varying amount of oedema. This 
is clear and gelatinous-like in the carcase dead for some hours and 
in the freshly killed animal is very slightly cloudy in colour. 
The extent of the ocdema is variable, ranging from a_ very 
thin layer a few inches in length to a layer } inch or more at its 
thickest part and occupying the greater part of the cardiac zone. 

rhe predilection site for the oedema lesion is the submucosa of 
the cardiac zone—the wa!l of the normal stomach in this zone is 
very thin—and in al the specimens examined except one, showing 
sight or moderate oedema, the lesion was entirely confined to this 
zone. The more extensive lesion generaliy extends into the adjoin- 
ing portion of the fundic zone in which the layer of oedema tends 
to diminish rapidly, and in rare cases into the adjacent portion of 
the oesophageal zone. In very marked specimens the mucous 
membrane over:ying the most prominent part of the lesions appears 
to be involved, and it is not uncommon for the immediately under- 
lying layer of oedema to have a faint rose red appearance, indicat- 
ing some degree of haemorrhage. Siight or loca:ised oedema is 
often recognised by gently palpating the laid-out stomach wall, 
but careful sectioning of the cardiac zone in strips has been found 
most useful in its detection. So far the oedema lesion has never 
been observed in the pyloric zone. 

The gastric mucous membrane may be normal or show areas of 
stight, moderate or intense reddening in the cardiac or fundic zones, 
but generally in the former zone and over the most oedematous 
area when oedema is present. 

The mucous membrane of the small intestine may appear normal, 
or show changes varying from scattered, diffuse, patchy areas of 
congestion or reddening of the longitudinal ridges of mucous 
membrane to intense and confluent reddening of the whole or 
portion of the bowel with haemorrhagic staining of the contents. 
In cases of the latter type, the mucous membrane of the terminal 
portion of the ileum is sometimes roughened and shows a slight 
fibrinous deposit. The contents are generally much reduced in 
volume and less fluid than in the normal pig. They are often 
pultaceous in consistency and contain a high proportion of mucus. 
The common round worm, Ascaris lumbricoides, in varying numbers 
has been noted in a number of carcases but absent in others. The 
blind end of the caecum frequently shows some reddening on its 
serosal aspect. 

In cases where oedema of the mesentery is pronounced the walls 
of the spiral portion of the colon are sometimes thickened, due to 
oedema of the submucosa. The mucosa itself often appears to be 
involved in this process. 

The mucous membrane of the colon and caccum may be normal 
or show changes similar to those affecting the small intestine. In 
very acute cases with pronounced intestinal lesions, areas of the 
mucous membrane occasionally show some roughening with slight 
fibrinous exudate. The caecum sometimes shows a similar change 
at its blind end. In the majority of cases the contents of the large 
intestine are firm, dry and in isolated masses. 

The wall of the rectum is sometimes oedematous and frequently 
shows marked reddening of the longitudinal ridges or plum red 
discoloration of the mucous membrane for the terminal 3 inches to 
4 inches. 

It has been observed that intestinal lesions may be absent in 
the small intestine and present in the large intestine, or vice versa, 
or present in both small and large intestines. Lesions of the in- 
testinal mucous membrane are probably the most constant lesions 
seen, although not diagnostic. 

The spleen, liver and kidneys show no macroscopic changes. 

The pleural cavity generally contains an excess of clear to serum- 


coloured fluid of varying volume. The lungs occasionally show 
evidence of slight to moderate oedema. The associated lymph nodes 
vary from normal to dark red in colour and sometimes they are 
excessively moist. As in the pleural cavity, the pericardial sac 
generally contains an excess of fluid in which a fibrin clot or 
threads may be present. The heart sometimes shows the presence 
of a few epicardial petechiae and sub-endocardial haemorrhages. 
varying in number and size are frequently present in the left 
ventricle. 

The mucous membrane of the larynx and sometimes that of the 
trachea may be normal or reddened in colour. The submucosa ot 
the oesophagus occasionally shows a thin layer of oedema for a 
portion of its length. 

The mucous membrane of the bladder may be normal or present 
some faint red coloured areas in the fundic area. 

The urine in an appreciable percentage of cases reduces Benedict's 
solution and ferments yeast. 

Examination of the brain and the meninges of the spinal cord 
in a large number of carcases revealed no abnormality. 

It should be noted that cases of oedema disease are very occa- 
sionally encountered in the course of an outbreak where several 
deaths have occurred, and on a series of post-mortem examinations 
one or two of the carcases may not show any lesions of oedema 
affecting either the stomach wall or colonic mesentery. If such a 
carcase is presented singly, it is often difficult to make a diagnosis. 

It is also worthy of note that the distribution and extent of 
the diagnostic lesions of oedema of the gastric wall and colonic 
mesentery vary considerably from case to case, and frequently are 
not always present together in the same carcase, or, if present, may 
be inconspicuous in one site and pronounced in the other. 

AETIOLOGY.—When investigational work on the aetiology of oedema 
disease was first undertaken at the Department’s laboratory in the 
autumn of 1948, observations on naturally occurring outbreaks in 
different areas, and reports on the disease from the field, taken in 
conjunction with repeated post-mortem examinations extending over 
the previous two years, made it obvious that oedema disease was 
a specific disease with a characteristic syndrome. 

A review of the experimental work undertaken up to then (1948) 
consisted of a brief comment by Shanks (1938) on experiments made 
by him in the course of his reply to the discussion on the disease 
by the North of Ireland V.M.A. The experiment was designed to 
ascertain if a sudden change from a poor dict at the weaning 
stage to a rich fattening diet would result in the production of 
the syndrome. In these experiments, although none of the experi- 
mental pigs developed the disease it became manifest in one or 
more of the presumably control pigs receiving normal feeding. No 
details were given as to the number of pigs used in the experiments. 

In Holland, where oedema disease has been ciearly recognised 
for several years by Terpstra (1948) and his colleagues, bacterio- 
logical examination of tissues from affected carcases for aerobic 
and anaerobic organisms hdd given negative results, and likewise 
examination of the food and tissues for poisons. Attempts were 
also made, without result, to transmit the disease to swine, mice, 
cavies and rabbits. Observations also showed that the disease was 
not contagious in nature. 

In Norway, where the disease has also been observed and in 
vestigated by Flatla (1948), attempts were made to transmit the 
disease to pigs six to cight weeks old by various tissues and fluids, 


such as blood, brain, spinal cord, spleen, mesenteric glands, and 
stomach and intestinal contents. The intracerebral, intravenous, 
subcutaneous, intranasal and oral routes were used, but failed in 


all cases. Luke and Gordon (1949), in a comprehensive series ot 
experiments, also failed to reproduce the disease experimentally. 
Although not very extensive, this work tended to show that the 
disease was not one which could be reproduced experimentally 
by the usual laboratory methods and no clue was provided as to 
the most profitable line of approach. ‘ 
Dietetic Theory.—With regard to the aetiology, many theories 
were current throughout the country amongst veterinary surgeons, 
the commonest being the dietetic theory in which certain feeding- 
stuffs were considered responsible, or that the disease was simply 
due to gross errors in feeding or the feeding of inferior post-war 
feeding-stuffs contaminated with fungi or containing a high fibre 
content. Occasional veterinary surgeons were of the opinion that 
it was a virus disease, on account of its prevalence, and others: 
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that it was allergic in origin, because of the presence of oedema 
lesions. 

Consequently, in the investigation of outbreaks considerable 
attention was first directed to the feeding-stuffs used and methods 
of feeding. A survey made over a wide area on affected farms 
and premises showed that no particular brand or kind of feeding- 
stuff was common to even a majority of the outbreaks, if one 
excepts potatoes and milk. The feeding-stuffs varied from premises 
to premises even in the same district and ranged from potatoes and 
milk to boiled or unboiled swill. In and around the vicinity of 
cities and on premises attached to institutions, swill was a promi- 
nent ingredient of the diet and in several instances was fed to 
the exclusion of any other feeding-stuff. In the exclusively rural 
areas the diet was very varied, the most common ingredients being 
potatoes and separated milk or buttermilk, usually supplemented 
by a cereal or compound feeding meal. 

The disease occurred on several premises where the feeding and 
management could not be regarded as satisfactory, but in the great 
majority of premises the husbandry was good, and pigs had been 
successfully reared and fattened for many years without any pre- 
vious mortality of a simiiar nature. 

Chemical Analysis of Stomach Contents.—While the dietetic 
theory was being investigated a few preliminary investigations were 
undertaken. The first was to ascertain if any chemical substances 
of a toxic nature were present in the stomach contents. Anaiyses 
of two sets of contents by the State Chemical Laboratory gave a 
negative result for heavy metals, glucosides and alkaloids. This 
result was as anticipated as it was most unlikely from existing 
knowledge of the disease that inorganic or organic poisons were 
the cause. 

Feeding Experiment with Pig-feeding Meal._—The second was to 
ascertain if a toxic substance could be demonstrated by a feeding 
experiment, using pig-feeding meal obtained from the same source 
and presumably the same consignment as that which was fed to 
two recently weaned litters of pigs on the same farm on which a 
heavy mortality occurred. Two cwts. of this meal were fed in 
maximum quantities to the exclusion of other feeding-stuffs, except 
the addition of some whole milk, to a litter of nine pigs with a 
completely negative result. 

No evidence was obtained from the survey incriminating any 
special brand or variety of feeding-stuff or method of husbandry 
practised as being the cause of oedema disease. Furthermore, the 
spread and distribution of a specific disease over such a wide area 
and its occurrence in other countries made it a 1easonabie assump- 
tion that there was one causal agent common to all outbreaks. 
Unless it was present, no other factors, whether of a precipitating 
or predisposing nature, could cause the development of the disease. 

It was, therefore, considered that if this assumption was correct, 
the causal agent was most likely to be of the nature of an infec- 
tious agent or a specific bacterial toxin contaminating the food. 

The nature of the causal agent was accordingly considered as 
probably falling under one of the following heads: (1) bacterial; 
(2) viral; (3) rickettsial and (4) toxaemia of specific bacterial origin, 
resulting from (a) bacterial entero-toxaemia, or (b) a toxaemia re- 
sulting from the contamination of the food with a specific bacterial 
toxin. 

Experimental Methods and Materiuls——Repeated cultural exam- 
inations of heart, blood, spleen, brain and long bones from fresh 
carcases, using aerobic and anaerobic media, having given nega- 
tive results, it was next decided to attempt to reproduce the disease 
experimentally. In these experiments, methods and materials 
were used which would cover a disease whether bacterial, viral, 
rickettsial or toxaemic in origin, so far as was possible with the 
material, facilities and equipment available. Although in many 
cases they were designed to incriminate only a particu'ar kind of 
causal agent, they automatically covered other kinds as well. 

Stated very briefly, the experimental methods and materials used 
were as follows :— 

(1) Feeding experiments on pigs with (a) both minced and intact 
viscera, including the brain, spinal cord and stomach and intestinal 
contents from affected carcases; (b) the feeding of simi'ar material 
to pigs constipated by the administration of opium; (c) the feeding 
of decomposed viscera and fly larvae developed in the viscera; 
(d) the feeding of the minced carcases of rats caught on affected 
premises. 


There were 33 pigs used in these experiments, and although they 
were kept under close observations for periods ranging from three 
to four weeks, no evidence of oedema disease appeared. 

(2) Experiments in which different tissues and body fluids from 
affected carcases were injected into pigs by various routes. In two 
of these experiments whole blood was taken ante-mortem for in- 
travenous and intraperitoneal inoculation. 

The materials injected consisted of brain, spinal cord, cerebro- 
spinal fluid, citrated whole blood, peritoneal fluid, gastric oedema 
fluid, pericardial fluid, urine, spleen and mesenteric lymph nodes. 
The routes used were the subcutaneous, intracerebral, intravenous, 
intraperitoneal and intranasal. 

These experiments invoived the use of 108 pigs, 70 of which 
were inoculated with material from the central nervous system. 
Apart from the occurrence of oedema disease in two pigs in an 
intracerebral experiment following the inoculation of brain tissue, 
the experiments gave completely negative results. The occurrence 
of oedema disease in the first intracerebral experiment is now re- 
garded as coincidental because it could not be confirmed in sub- 
sequent experiments in which 65 pigs were inoculated with material 
from the brains and spinal cords of affected carcases. 

Histological Examination of Brain «nd Spinal Cord.—During 
the early period of these experiments and_ influenced by 
the predominant symptoms of oedema disease being nervous in 
character, histological examinations were made of haematoxylin 
and eosin stained sections obtained from cerebrum, cerebellum, 
medulla and also from the cervical, dorsal and lumbar portions of 
the spinal cord from six fresh carcases. In no case was there 
any evidence of cellular changes such as those encountered in 
virus infections of the centrai nervous system. Nevertheless, in 
spite of these negative findings and on account of a certain degree 
of similarity of the symptoms with those seen in Teschen disease 
of swine, stained sections of cerebellum and spinal cord from a 
case of this disease were obtained through the kindness of Dr. 
Hruska, Veterinary Institute, Ivanovice, Czechoslovakia, for pur- 
poses of comparison. Examination of these slides readily revealed 
the definite morphological changes associated with Teschen disease, 
none of which could be demonstrated in similar material from 
oedema disease specimens. 

(3) Contact Experiments: In two experiments a total of eleven 
clinical cases of oedema were placed in pens together wih 13 
healthy pigs; the result was negative in each case. 

(4) Litter Experiment: Nine healthy pigs bedded on litter col- 
lected from a sty in which the disease was occurring also gave a 
negative result. . 

(5) Pig Louse Experiment: Lice collected from in-contact pigs in 
an affected sty failed to transmit the disease to four pigs. 

(6) Feeding experiment with prepared foodstuffs, mostly swill, 
in use on a farm where the disease was occurring. The nine pigs 
in this experiment remained healthy. 

(7) Premises Experiments: As a result of the repeated negative 
results obtained from the previous experiments, it was decided to 
ascertain if litters of pigs sent direct to affected premises during 
the course of an outbreak would contract the disease, when housed 
in the same sties and fed on a diet similar to that which was being 
used at the time of the outbreak. 

Nine premises experiments were made at intervals over a period 
of several months on nine farms located in five counties. Ninety 
pigs eight to ten weeks old were dispatched in lots to the affected 
premises by lorry direct from the suppliers’ farms. Seven of the 
batches consisted of single litters and two were composed of a 
mixture of two litters. The owners of the premises were requested 
to notify the laboratory immediately on the occurrence of any 
illness or deaths in the experimental pigs, the only departure from 
the normal practice being that the owners of the premises were not 
to c'ean out the sties until notified from the laboratory. 

The results for convenience in reading are expressed in tabular 
form. 

It would be unwise to draw any general conclusion from these 
experiments on account of the sudden appearance of the disease 
on premises for no known reason and the smal] number of experi- 
ments. Furthermore, the experiments were not contro'led by send- 
ing comparable litters from the same supplier farms to premises 
on which the disease had not been reported on account of the 
difficulty of obtaining an adequate number of suitable pigs from 
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Owners’ pigs Experimental pigs 
Farm Number Number Onset Time 
of pigs Affected Recovered Died of pigs Affected of Recovered Died of 
in sty in sty symptoms death 
1 7 7 2 5 9 2 1 on 6th day 1 -- _ 
1 on 35th day -- 1 36th day 
2 10 6 —. 6 10 4 1 on 7th day — 1 8th day 
1 on 8th day — 1 9th day 
2 on 10th day 2 — — 
3 il 8 — 8 14 I 1 on 5th day — 1 7th day 
12 7 —_— 7 9 3 1 on 8th day —_ l 9th day 
1 on 9th day —_ l 9th day 
1 on 9th day — 1 10th day 
5 10 4 — + 10 — — — —_ 
6 4 + 1 3 10 — — — _— 
7 7 5 2 3 7 — —_ —_ _ —_ 
8 4 4 nee 9 a _ —_ . _— 
9 0 ll 1 10 | 12 — — _ — _ 
2 — a 
Total 85 56 6 50 90 10 _ 3 7 oo 
reliable sources. Nevertheless, some observations of interest (7) The frequency with which the best thriving pigs are first 


emerged from these experiments. 

First, the low incidence and mortality rates in the experi- 
mental pigs compared with these rates in the primary outbreak, 
indicated a rapid drop in the potency or amount of the causal 
agent present following the primary outbreak. The disparity be- 
tween the figures was very striking. In the primary outbreak there 
was a total of 85 pigs in the nine affected sties at the beginning 
of the outbreaks, of which 56 showed symptoms, 50 of which died 
and six recovered. Of the 90 experimental pigs transferred to the 
affected sties, ten showed symptoms, seven of which died and three 
recovered. 

Secondly, it is a'so of interest that with the exception of one 
experimental pig which died from oedema disease 36 days after 
the beginning of the experiment, the remaining nine affected ex- 
perimental pigs showed illness between the fifth and the ninth day 
after exposure, and six of these died between the seventh and the 
tenth day. This interval is suggestive of an incubation period, and 
agrees to a great extent with the period elapsing between the 
purchase of pftgs and the occurrence of symptoms or death given 
by owners when investigating outbreaks of the disease in the field. 

Laboratory records show some instances in which a litter of pigs 
having been bought by a dealer, on being sold in small numbers to 
different owners, the disease subsequently appeared in the pur- 
chased pigs in or about the same time. Instances have also been 
recorded where a farmer having exposed a litter of pigs for sale 
and sold some, brought the balance back to his farm and in the 
course of a number of days the oedema disease appeared. This 
was promptly followed by reports at about the same time that 
some of the pigs he had so!d had also developed oedema disease. 
These reports are also suggestive of an incubation period. 


Toxaemia Theory—All efforts, so far, having failed to repro- 
duce the disease at the laboratory, and when further attempts in 
this direction had seemingly reached an impasse, it was decided 
to test the toxaemia theory, using the pig as the test animal. 

There was now at hand a considerable volume of evidence de- 
tived from the study of the clinical histories of outbreaks in support 
of this theory. It was as follows: — 

(1) The sudden onset of illness. 

(2) The rapid succession in which illness and deaths occur in 
an affected litter. 

(3) The appearance of the disease in a number of pigs simul- 
taneously in the same sty or on the same premises. 

(4) No evidence of spread of the disease from one pig to another. 

(5) The short course and the abrupt termination of outbreaks. 

(6) The absence of a temperature rise in the vast majority of 
confirmed cases of the disease. 


affected. 

The above observations strongly indicated some form of pvison- 
ing, using this term in a wide sense, and that the animals were 
simultaneously or nearly simultaneously exposed to a common 
source containing the causal agent. It was considered that the 
most likely source would be the food as the medium for the 
dissemination of the agent. 

Very early in the investigation rabbits were inoculated intra- 
venously with from 2 ml. to 3 ml. doses of supernatant fluid from 
centrifuged samples of intestinal contents with the object of deter- 
mining whether this material was toxic or not. It was toxic for 
some rabbits but not for others—the results being very irregular. 
Moreover, in view of the theoretically possible toxic nature of this 
material, irrespective of whether it was obtained from normal or 
affected pigs,.and the inconsistent results obtained, no great import- 
ance was attached to these experiments. Furthermore, there was 
no method available to indicate whether the rabbits died from a 
toxic factor peculiar to oedema disease or from some non-specific 
toxic factor or factors present in the bowel contents. 

The feeding experiments with large quantities of viscera to both 
normal and constipated pigs were designed primarily to test for 
the presence of a toxin-preducing organism parasitising the bowel. 
Although negative results were obtained, it was realised from the 
work on the entero-toxaemias of sheep how refractory these con 
ditions are to experimental reproduction and the results were not 
therefore regarded as conclusive. 

In considering the toxaemia theory, it was argued that the direct 
cause of the disease must have gained entrance to the body to 
produce the symptoms and lesions; and if it was a living agent 
it would most probably have been transmitted experimentally to 
other pigs in the course of the experiments which were considered 
reasonabty extensive in scope to cover this aspect of the problem. 
If, however, the disease was of the nature of a toxaemia originating 
from the absorption of a toxin from the gastro-intestinal tract, the 
failure of all the previous attempts at experimental reproduction 
of the disease could be explained. 


Tue EXPERIMENTAL REPRODUCTION OF OEDEMA DISEASE 


With three fresh carcases on hand from an outbreak in which 
five pigs died out of a total of seven, the small intestinal contents, 
which were fairly iiquid, were run out into sterile flasks and re- 
frigerated overnight at a temperature of approximately 34° to 
36°F. The samples were centrifuged for 60 minutes at 
2,200 r.p.m. the following day, and 10 ml. of the supernatant fluid 
was injected intravenously into each of two pigs, 51 Ib. and 52 lb. 
in weight, at 4.30 p.m. Both pigs refused their evening feed. At 
7 p.m. one of the pigs was sitting in a dog-like fashion as if 
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making efforts to rise; when urged to stand was noticed balancing 
itself on its hind ¢,warters, and, when further urged to move, a 
slight swaying movement in the hind quarters was observed. At 
8 p.m. the condition was the same. On the fo:lowing morning at 
9 am. the pig staggered when approaching the feeding trough, 
and at 12.30 p.m. it was unable to rise. It died about 2.30 p.m., 
22 hours after inoculation. 

Post-mortem examination revealed lesions of oedema disease, 
which were very marked. They were as follows: pinkish dis- 
coloration of skin, marked excess of peritoneal fluid and fibrin 
threads in the peritoneal cavity, gastritis varying in intensity from 
plum red colour in the cardiac zone to faint red in the pyloric 
zone, oedema of the cardiac zone varying from 3-5 mm. to 6 mm. 
in thickness, marked reddening of portal-gastric lymph node, very 
pronounced ocdema of colonic mesentery 16 mm. in width, wall 
of large intestine oedematous, peritoneal surface of colon dull red 
in colour and roughened due to fibrin attachments, ileo-colic and 
colonic lymph nodes plum red in colour, patchy reddening of small 
intestine, numerous sub-endocardial haemorrhages in left ventricle. 

The second pig after a period of du‘lness and inappetence lasting 
until the following morning was normal at noon the following day. 

The experiment was repeated on two more pigs (46 Ib. to 50 Ib. 
weight) with similar material and from the same outbreak, when 
the post-mortem examination on the pig which died had revealed 
lesions of oedema disease. One pig died about five minutes after 
receiving the inoculation and post-mortem examination revealed no 
lesions except some small areas of broncho-pneumonia in the apical 
and cardiac lobes. The remaining pig was dull, remained lying 
unless disturbed and did not feed. Sixteen and a half hours after 
inoculation it staggered when urged to move and at 264 hours it was 
lying unable to rise and was making convulsive running movements 
with all four limbs. The pig was then fn extremis and was 
destroyed. 

Post-mortem examination 
They were as follows :— 

Oedema of cardiac submucosa 12 mm. in thickness, slight red- 
dening of fundic mucosa of the stomach, slight oedema of colonic 
mesentery, moderate excess of peritoneal fluid, fibrin threads in 
peritoneal cavity, marked excess of pericardial fluid, a few sub- 
endocardial haemorrhages in left ventricle and on epicardium, 
marked reddening of areas of portal-gastric lymph node, moderate 
reddening of mucous membrane of intestine in linear patches. The 
urine reduced Benedict's solution and fermented yeast. 

Following these encouraging results, it was decided to test the 
toxic effect of the small intestinal contents from a series of oedema 
disease carcases on pigs with material prepared by the same method 
and administered by the same route. The experiments had _ not, 
however, progressed very far, when a number of carcases were met 
with which gave very low yields of supernatant fluid on centri- 
fugation, the inoculation of which gave negative results. The low 
yields of 2 ml. to 4 ml. from each pig were due to the redpced 
volume of the bowel contents and their pultaceous consistency, 
which are common findings in the majority of cases of this disease. 
As it was highly probable that the toxic factor was soluble in 
saline solution, being similar in this respect to bacterial exotoxins, 
the balance of the experiments were in most cases made with 
intestinal contents which were previously extracted with varying 
volumes of saline for a minimum period of 18 hours at a tempera- 
ture of 34° to 36° F. The sample were centrifugalised on the follow- 
ing or succeeding days. Chloroform or ethyl ether to a concentra 
tion of 0-5 per cent. was added to most samples after mixing and 
prior to refrigeration. 

A total of 111 pigs, ranging in weight from 2C Ib. to 60 !b., were 
inoculated with doses ranging between 2 ml. and 44-8 ml. of super- 
natant fluid from centrifuged (1 hour at 2,800 r.p.m.) samples of 
intestinal contents, the majority of which had been extracted with 
saline. Of these, five died overnight, three within 16 hours and 
two within 22 hours. These pigs were under observation for periods 
varying from six to eleven hours. subsequent to inoculation, with- 
out showing definite symptoms. Post-mortem examination in each 
case showed lesions of oedema disease. Thirty-four other pigs 
showed the characteristic symptoms, 25 of which died from the 
disease and six were destroyed when in extremis. Of the remain- 
ing three, one was destroyed on the fourth day whilst showing 
marked symptoms and being unable to rise, and the other on the 


revealed lesions of oedema disease. 


third day after inoculation, while still showing symptoms, but in 
which paralysis was not complete. One pig showed definite 
symptoms and recovered by the fourth day. Thus a total of 39 
or 35-1 per cent. of the inoculated pigs developed oedema disease. 
There is no doubt that by improved extraction methods a higher 
percentage of positive results could be obtained. 

Six of the positive cases were inoculated with non-extracted con 
tents with a dosage varying from 10 ml. to 20 ml. and the remaining 
33 with saline extracted contents in a dosage of from 10 ml. to 44:8 
ml. By excluding the high dose of 44°8 ml., which was used only on 
one pig, the average dose for this group was 21°7 ml. 

Deaths of the positive cases were recorded from within 15} hours 
to 72 hours after inoculation. In several cases it was impossible to 
record the period elapsing between inoculation and death on account 
of deaths occurring overnight. It was most remarkable, consider 
ing the nature of the material and the quantity inoculated in this 
series of experiments, that, apart from sudden deaths or occasional 
deaths within a few hours after inoculation, no mortality occurred, 
except from oedema disease. Cultural examination of heart blood 
on both aerobic and anaerobic media on 13 of the experimental 
cases gave completely negative results, except in two cases, in onc 
of which cultural examination was delayed and in the other the 
inoculum was excessively high (448 ml.) and death occurred over- 
night. 

Appearance of Symptoms after Inoculation.—The onset of symp- 
toms varied considerably; the earliest appearance of symptoms 
characterised by slight but definite inco-ordination of the hind 
quarters was observed in one pig two and a half hours after inocu- 
lation; in a second pig paralysis was evident five hours after inocula- 
tion and in a third pig slight staggering was observed after seven 
and a half hours. The first two pigs had received supernatant fluid 
from undiluted intestinal contents and the third pig supernatant from 
intestinal contents very lightly diluted with saline prior to extrac- 
tion. In the majority of experimental cases definite symptoms 
were not observed until a period of approximately 15 hours had 
elapsed. In several cases where the period intervening between 
inoculation and death exceeded 48 hours, the pig, after a prelim- 
inary period of dullness and inappetence lasting for a few hours 
after being inoculated the previous evening, was observed to be 
normal and feeding on the following day and only showed symp- 
toms late in the evening of the second day or on the morning of 
the third day. 

Experiment to Ascertain if Toxic Factor is Localised to Anterio) 
or Posterior Portion of Bowel._—Of six pigs which died, three were 
inoculated with supernatant fluid from the anterior half of the 
bowel and three with similarly treated material from the ‘posterior 
half. This experiment indicates that toxicity may be generalised 
throughout the small intestine. 

Experiment to ascertain if Pulpy Kidney and Lamb Dysenter\ 
<ntisera Administered Intraperitoneally will Protect Pigs Against 
Experimental Oedema Disease.—Of the six pigs used in the above 
experiment, two were inoculated intraperitoneally with 20 ml. of 
lamb dysentery concentrated serum and 10 ml. of pulpy kidney anti- 
serum immediately prior to inoculation of the bowel supernatant. 
Two pigs were also injected with the same bowel supernatant alonc 
and on the same day. No appreciable difference in the period 
which elapsed between inoculation and deaths in the two groups 
was observed. 

Preparation of Intestinal Contents—Where the experimental re 
production of the disease is the object in view, the ideal to be 
aimed at is the maximum extraction of toxin with the minimum 
volume of saline, so as to avoid having to administer a very large 
volume of fluid by the intravenous route. Difficulties that aris« 
are that the experimentalist is unaware of the potency, if any, of 
the preparation he is testing, because, so far, there is no biologic.! 
test, except by the inoculation of a pig, which can be used to 
assay the material under investigation. The availability of a small 
laboratory animal for toxicity tests would be of great benefit, but 
on account of the limited quantity of intestinal contents in oedema 
cases and the quantity of extract required for the reproduction 
of the disease in the pig, there is very little available for smal! 
animal work on a sufficiently comprehensive scale. Furthermore. 
the potency, so far as can be judged from experimental work, varies 
very considerably from outbreak to outbreak and even from carcas: 
to carcase in the same outbreak. The explanation of this irregular 
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behaviour of preparatious treated alike prior to inoculation will 
probably be forthcoming when it is proved whether the toxic 
factor is manufactured in the bowel o: simply ingested in the pre- 
formed state with the food. 

In more recent experiments the run-out intestinal contents have 
been diluted in the ratio of 3 volumes of intestinal contents to | 
volume of saline. Further dilution and extraction may have to be 
made if an inadequate volume of supernatant is thrown up on centri- 
fugalisation. It has also been found advantageous after running 
out the contents, especially where the volume obtained is small 
and pultaceous, to divide the bowel into two or more sections and 
wash out each section with saline by a massaging action and col- 
lecting the contents of each, followed by refrigeration at 34 to 
36° F. overnight. 

It is highly advisable that two pigs should be used for testing 
each preparation, because it has been found that frequently when 
two are inoculated only one will develop oedema disease. More- 
over, it has also been observed that the same preparation may 
prove very toxic for one animal, preventing the full administration 
of the intended dose, whereas the comrade animal will to!erate 
several times the volume with no apparent disturbance. 

Control Experiment.—A control experiment with intestinal con- 
tents obtained from four pigs slaughtered at a bacon factory was 
made on 13 store pigs. Three were each inoculated intravenously 
with 10 ml. of supernatant fluid from centrifuged intestinal con- 
tents (non-extracted) and ten were each inoculated with 30 ml. of 
supernatant fluid from centrifuged saline extracted contents diluted 
in the ratio of three of contents to one of saline. 

Result.—Some reddening of the skin and snout was observed in 
three pigs during the inoculation, bu: these changes quickly sub- 
sided. Some pigs showed a period of inappetence and dullness 
lasting for a few hours after the inoculation. The animals re- 
mained normal during a period of cbservation extending over 14 
days. 

Sudden Deaths Following Intravenous Inoculation of Super- 
natant Fluid from Centrifuged Intestinal Contents (19 samples of 
which were extracted with saline and six non-extracted) obtained 
from Carcuses affected with Oedema Disease.—Of the total number 
of 111 pigs inoculated, 25 which received doses varying from 2°25 ml. 
to 20 ml. showed marked toxic. symptoms either during the inocula- 
lation or within five minutes afterwards, resulting in death in 14 
cases, 12 of which died within 20 minutes and two after two hours. 
A similar experience has been recorded by Lamont, Luke and 
Gordon (1950). There is no doubt that the mortality would have 
been considerably higher if the whole dose intended in each case 
had been administered or if the inoculations in some cases had 
been made without interruption. 

The usual symptoms consisted of a sudden cessation of breath- 
ing, fo:lowed by gasping or intermittent respirations, a rapid and 
pronounced reddening of the snout, ears and skin generally. In 
the more acute cases, convulsive limb movements and in some 
animals violent convulsive seizures of the whole body occurred. In 
five cases, each of which had a fatal termination, haemorrhage from 
the mouth and nostrils was present. 

Post-mortem examination on ten of these cases showed extensive 
sub-endocardial haemorrhages in the left ventricle, haemorrhages of 
varying sizes in the lungs, reddening of the serosal aspect of the 
colon and frequently the stomach, and also of the gastric and in- 
testinal mucous membranes. The intestinal contents were fre- 
quently blood stained. In the remaining four carcases one showed 
oedema of the lungs and cardiac haemorrhages, and the second 
revealed extensive caidiac haemorrhages and reddening of the 
serosal aspect of the colon and areas of its mucous membrane. The 
remaining two carcases showed no lesions. 

Whether the toxic factor which produces oedema disease has any 
relationship to the toxic factor or factors which produce these toxic 
symptoms and sudden deaths is at present unknown. As _ previ- 
ously mentioned, a limited number of control experiments with 
intestinal contents from normal pigs did not cause any sudden 
mortality. Nevertheless, it would be inadvisable to regard these 
toxic symptoms and deaths as confined to the inoculation of in- 
testinal material from oedema cases, until a much greater number 
of experiments have been conducted with similar material from 
normal pigs and pigs dead from other diseases. 


Summarising the results of observations made and the experi- 
mental work done in connection with the investigation of the 
aetiology of oedema disease, the following conclusions are drawn :— 

(1) The disease has not been proved to be contagious in nature. 

(2) The feeding and inoculation of tissues and body fluids by 
different routes have failed to reproduce the disease. 

(3) The disease has been reproduced experimentally by the intra- 
venous inoculation of the supernatant fluid from centrifuged intes- 
tinal contents from affected carcases with or without previous 
extraction with saline. 

(4) The evidence obtained strongly supports the suggestion that 
the disease is a specific toxaemia either originating in the bowel 
or due to the ingestion of a preformed toxin contaminating the 
food. 
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The CHAIRMAN: It is almost one o’clock. Would you 
like to carry on the discussion for half an hour, or do you 
wish to close down affer hearing Dr. Lamont? Perhaps 
we had better hear Dr. Lamont. 

Dr. H. G. Lamont: I am sorry that time is so short as 
we would have welcomed contributions from people who 
have had a lot of experience in these diseases in the pig. 
I am not at all sure that it is a good idea to closure discus- 
sion. Perhaps we can continue until 1.30 as I am sure 
many practitioners have interesting observations to make 
which would provide us with valuable information. 

I should like to congratulate Mr. Timoney. The figures 
which he has given will give some idea of the immense 
amount of work which has been put into this investigation. 
Many investigators would have been deterred from further 
work by the negative results obtained in the earlier stages, 
but Mr. Timoney persevered and has been successful in 
transmitting this condition. 

I think it is only fair to say that Shanks carried out 
many experiments in an effort to transmit this condition 
with negative results and that this work has been continued 
by Messrs. Luke and Gordon with no further success. We 
did not feel justified in wasting the limited space allotted 
to us in describing these in any detail, and frankly we have 
had no great success in transmission using the methods 


(1950.) | Personal com- 
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described by Mr. Timoney (one apparently successful 
transmission and eight negative results). Quite a number 
of our experimental pigs died from shock following the 
intravenous inoculation. 

We will, however, repeat this work. Points in the 
history and symptoms are suggestive of an entero-toxaemia 
as indicated by Mr. Timoney’s results; for example, 
Shanks and I recommended dosing with Epsom-salts and 


starvation as a means of preventing further cases from: 


developing. The inconstancy of the disease, however, 
prevents one from drawing exact deductions. At any 
rate this method has given good results in the line of pre- 
venting further cases from developing. A similar method 
has been found of great value in preventing entero- 
toxaemia of lambs. 

1 am sure members present could have given us valuable 
information and I regret very much that more time has 
not been allotted to this important subject. 

The CHAIRMAN: I feel we ought to thank Mr. Timoney 
for the very excellent paper he has given. I do not think 
anyone would like to pass any remarks on it or make any 
comments at all until he has had time to sit down and read 
it. I feel sure when it is printed in The Veterinary Record 
a volume of letters will follow. I think you will agree with 
me that we should give Mr. Timoney a very hearty vote 
of thanks for this wonderful paper which he has read. We 
must also offer our thanks for the papers contributed by 
the other speakers, and for the cinematograph. That for 
an amateur production was an eye-opener, and when they 
have become a little more expert we can expect the veter- 
inary profession to turn out some of the finest cinemato- 
graph work possible. I did not think anyone in our pro- 
fession could do what has been done to-day. 

Will you join in giving all concerned in this morning’s 
proceedings a very hearty vote of thanks. (Applause.) 


(Time did not allow ot a general discussion and the session 
terminated.) 








OF INTEREST TO A.I. PERSONNEL 


THe Use or Borep Mick as 1 Ditvent ror SEMEN 

An abstract is given in the Journal of the American Veterinary 
Medical Association [(1950.) 117, 337.| of an abstract in Casopis 
Ceskoslovenskych Veterindru [{(1950.) 5, 23.] of an article by N. N. 
Michajolov in Konyevodstvo [(1949.) No. 6.] on the use of boiled 
milk as a diluent for semer. Boiling of the milk changes the 
lactose to glucose and galactose, both of which are more readily 
available for energy production of the spermatozoa. Cows’ milk 
is best for bull semen, while mares’ milk is preferable for stallion 
semen. 

Milk is taken in a sterile container, filtered, brought to boiling 
point and filtered again. It is then cooled to the desired tem- 
perature for dilution. The mixture may be stored at 5° C. 

The above procedure was carried out at the Artificial Breeding 
Centre, Department of Agriculture, Dunsany, Co. Meath, Ireland, 
and the livability of bovine spermatozoa checked in this medium. 
Semen was collected from three bulls using the artificial vagina 
and examined for quality according to routine laboratory methods. 
Each sample was diluted | in 10, the following observations being 
made: motility was excellent for from two to four days, while motile 
spermatozoa vere observed up to the ninth day. This method of 
dilution is a relatively simple one and may have great possibilities 
in future A.I. work. 

Further investigation into the use of this diluent is proceeding. 
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Week_y Wispom 


Tradition is not merely the trappings of civilisation but the 
accumulated wisdom of centuries wnd should be treasured as 
such—Mr. Tom Cuiark, at the 60th anniversary dinner of the 
Eccentrics Club. 


CONDITIONS ASSOCIATED WITH 
HYPOCUPRAEMIA OF BOVINES IN EAST ANGLIA 


BY 
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LANGFORD, NEAR BRISTOL, 


AND 
J. A. J. VENN, 
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The literature relating to hypocupraemia was summarised 
by Russell (1944) and her review should be consulted for 
information relating to early investigations on the disease. 
It may be stated briefly, however, that copper deficiency 
was first described in Europe by Sjollema (1933), who found 
that ‘‘ liksucht,’’ a wasting and scouring disease of cattle 
in Holland, could be cured by the administration of copper 
sulphate. It was later identified and studied in Australia 
and New Zealand. 

In Australia, according to Bennetts et al. (1941), the 
clinical picture is similar to that of the Dutch disease, ex- 
cept that diarrhoea is not so prominent a feature. More- 
over, sudden death is sometimes a manifestation, even in 
cattle in moderately good condition, and this tendency has 
given rise to the name “‘ falling disease.’’ Unlike copper 
deficiency in Holland, which occurs on pastures of varying 
copper content, the Australian disease is found on land with 
herbage values as low as 1 to 2 p.p.m. (D.M.) compared 
with the normal range of 5 to 15 p.p.m. 

Cunningham (1946) described copper deficiency in New 
Zealand under the name of “‘ peat scours,’’ but this disease 
is somewhat different from the Australian condition, in so 
far as it occurs on pastures which are only moderately de- 
ficient in copper, 1.e., varying from 1°7 to I1°3 p.p.m. 
Cunningham suggests that the difference may be due to the 
fact that the New Zealand pastures have a_ high 
molybdenum content, the molybdenum acting as a “ con- 
ditioning factor ’’’ by reducing the capacity of the liver to 
store copper. 

The first indication that copper deficiency might occur in 
the British Isles was given by Jamieson and Russell (1946), 
who reported a condition in Aberdeenshire which resembled 
‘‘ peat scours.”’ Jamieson did not give blood copper 
values and diagnosis was based on the clinical picture and 
the low copper values of the pastures. A later investigation 
by Jamieson and Allcroft (1949) revealed that .low blood 
copper values were a feature of the disease, but the existence 
of a pastural deficiency was not confirmed. Instead, it 
revealed the association previously shown to exist in sway- 
back of sheep, and apparently characteristic of copper de- 
ficiency in Britain, namely, the occurrence of deficiency 
amongst animals grazing pastures with an adequate copper 
content. Other distinctive features of the Caithness disease 
appear to be—(r1) it affects only young stock, (2) there is 
an absence of anaemia and pica, (3) a stilted gait with the 
absence of skeletal lesions, (4) absence of haemosiderosis. 
Some of the Caithness pastures were found to have a high 
molybdenum content, but it was excluded as a ‘‘ condition- 
ing factor ’’ as is suspected in ‘‘ peat scours’’ of New 
Zealand. There would, however, appear to be certain 
differences between these two conditions and a comparison 
at this stage may not be justified. 
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Hypocupraemia was observed almost simultaneously in 
1946 by Allcroft in Cheshire and by Blakemore in East 
Anglia. These examples of the disease were briefly reported 
by Allcroft (1946). Since then a certain amount of pub- 
licity has been given to the disease, but very little informa- 
tion has appeared in the literature regarding its significance 
and possible distribution in England. It was, therefore, 
decided to publish an account of the original outbreaks 
investigated in East Anglia. 

The disease was first diagnosed in 1946 on a farm in the 
Cambridgeshire fens; the following year it was identified on 
another farm in the same area, and in 1948 it was investi- 
gated on a farm in Suffolk. The disease in Suffolk was 
somewhat different from that which had occurred in the fens 
and it will, therefore, be considered separately. 


HYPOCUPRAEMIA IN THE CAMBRIDGESHIRE 
FENS 


The owner of the first farm on which the disease made 
its appearance stated that he had known it for only a few 
years and he attributed its occurrence to the fact that agri- 
cultural conditions had made him dependent on his own 
produce. The farm was a typical fen holding, deficient in 
potash and manganese, and the geological formation of the 
land showed many marine features. The land was inten- 
sively cuitivated and the pastures had all been reseeded 
and could be regarded as temporary leys. 

The disease was confined to the calves and heifers, and 
the calves became affected shortly after they were turned 
out from the yards to graze in the spring. The dairy herd 
was not affected, but it was composed of cows recruited 
from other farms. 

The affected animals were emaciated, their coats were 
overgrown and lacked pigment, and their heads appeared 
larger than normal. There was no pica, but depression of 
the appetite was one of the most prominent features of the 
disease, and although the flora of the fields was uniform 
there were certain parts that the cattle refused to graze. 
Diarrhoea was not a feature and there was no complicating 
bacterial or parasitic disease. In the case of the heifers 
great difficulty had been experienced in getting them to 
conceive and several abortions had occurred which agglu- 
tination tests failed to attribute to Brucella infection. Un- 
fortunately foetuses were not available for cultural work. 

The second farm on which the disease was identified was 
similar to the first, and in the same district. It was used 
only occasionally for adult stock and had the reputation 
of being unsuitable for grazing calves. The fields had been 
reseeded the previous year with a mixture containing mostly 
rye grass and again there was the history that cattle dis- 
liked the pastures and preferred to graze along the road- 
ways where weeds were abundant and the herbage of very 
poor quality. The condition affected the entire stock of 20 
yearlings and the clinical picture was the same as that 
already described, although parasitic bronchitis complicated 
the picture. 


ANALYTICAL DATA 


Normal blood copper values for bovines have been re- 
ported by Bennetts e¢ al. (1941) to range from 0°07 to 0°17 
mg. per cent. and Cunningham (1946) gives an average 
normal value of 00g mg. per cent. The average normal 
value for British cattle as determined by Allcroft (1946) is 
o'r mg. per cent. The values for representative cattle on 
the two fen farms are given in Table I. It will be seen 
that there is very little variation between the individual 
animals, and the average figure is less than half the accepted 
normal. In this respect the blood copper values are of the 


same order as the Caithness disease but higher than those 
recorded for hypocupraemia in Australia, where values of 
0'OI to 0°03 mg. per cent. are apparently not uncommon. 


TABLE I 
BLoop Copper VALUES IN MG. PER CENT. 





3 


Farm 1 Fa 


2-3-year-old heifers : Yearlings : 
1, 0-04 1, 0-06 
2. 0-04 2. 0-06 
3. 0-04 3. 0-06 
4. 0-03 4. 0-06 
5. 0-04 5. 0-03 
6. 0-03 


6-8-month-old calves : 
1, 0-04 


Se be 
eeece 
SSERE 





The herbage values are shown in Table II. Samples 
IA and B were taken from reseeded pastures and samples 
2 and 3 from the roadsides favoured by the cattle. There 
would appear to be no significant difference between them 
and the values for all the pastures are normal. The 
molybdenum content of the samples from Farm 2 was ascer- 
tained, and although the figures for the reseeded pastures 
are higher than the others, and in excess of values of 
18 p.p.m. and 3 p.p.m. for two samples of grass obtained 
from an unaffected farm in the district, they are within the 
accepted normal range. 


TAaBLe II 


PasturRES. (COpPER AND MOLYBDENUM VALUES) 











Cu. p.p.m. (D.M.) Cu. p.p.m. (D.M.) Mo. p.p.m. (D.M.) 











Farm |: Farm 2: 
Field 21 10-4 1A 12-5 48 

360 7-0 IB 15-1 58 
37 10-8 2 12-2 3-1 
38 14-2 3 8-7 1-7 
46 =8-0 
49 9-6 
529-2 

HAEMATOLOGY 


In copper deficient cattle in Western Australia Bennetts 
et al. (1941) found marked anaemia with haemoglobin 
values as low as 4°6 g. per 100 ¢.c. and red cell counts 
of 2°4 million per c.mm. They concluded that the anaemia 
is of the macrocytic hypochromic type. On the other hand, 
Jamieson and Allcroft (1949) found no evidence of anaemia, 
although the blood copper values in some of their cases 
were evidently much the same as_ in the Australian 
disease, and this was also so in the Cheshire disease 
reported by Allcroft (1946). 

The results of the haematological examinations made in 
this investigation are summarised in Table III. 

For the purpose of comparison a range of normality is 
included which was arrived at by the examination of 25 
bovines, using the same techniques as were employed for 
the hypocupraemic cattle. As judged by these standards 
and the accepted normal values of other workers, the 
animals on both farms show no serious abnormality, except 
somewhat low normal R.B.C. counts in the case of Farm tr. 
This was not reflected, as might have been expected, by 
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Taste III 
NorMaL CATTLE 
Mean Mean Mean corpuscular 
Erythrocytes Haemoglobin Packed volume corpuscular corpuscular haemoglobin 
(10* perc.mm.) (gm. per 100 c.c.) (per cent.) volume haemoglobin concentration 
(v3) (yy) (per cent.) 
Mean 6-72 11-65 36-5 57-5 17-9 31-3 
+ 0°56 + 0-96 + 3-4 + 2-9 + Ll +21 Pn 
Range 5-04-8-4 8-8-14-5 26-3-46-7 49-8-65-2 14-6-21-2 25-0-37-4 Ne 
Copper DEFICIENT HERDS 
Animal Farm 1 
1 5-10 9-0 26- 52 17-8 34-0 
2 5-55 10-4 35-5 62 18-8 29-2 sil 
3 5-47 10-3 34-6 59 19-0 29-6 H 
4 4-52 8-3 28-7 64 18-5 30-0 C: 
Farm 2 va 
I 6-24 11-4 36-4 58 18:1 31-0 va 
2 6-22 11-2 33°7 55 18-0 33-0 th 
3 6-33 11-5 32-2 51 18-5 35-5 2 
4 6-23 11-3 35-3 56-8 18-2 32-2 hic 
5 7-08 12-2 39-4 57 17-2 30-8 
6 6°73 11-7 37-8 57 17-3 30-0 ap 
de 
Fc 
a compensatory activity of the marrow as evidenced by haemolymph glands were prominent and the marrow co 
reticulocytosis and the presence of nucleated red cells in appeared normal. There was slight glomerulonephritis and th 
the blood. In fact, the marrow counts indicated a depres- also hydro-pericardium, but there were no changes in the } 
sion of marrow activity, for the determinations on two heart muscle. There were no other visceral changes. In 
animals (Farm 1) revealed (i) 20,000 and (ii) 46,400 cells Sections showed a very excessive deposition of iron in the Al 
per c.m. respectively, as obtained from the marrow by spleen, but the liver was normal. The glomerular involve- m 
sternal puncture, against a normal value of 100,000. The ment of the kidneys was confirmed histologically and the ve 
differential counts of these two animals are depicted in changes were identical to those described in “‘ falling dis- for 
Table IV and show that the depression was affecting the ease.’’ Some areas of the renal cortex were more affected rel 
cells of all series. than others, but even in the normal areas many of the Me 
glomeruli had disappeared, while others showed signs of ) 
Taste IV atrophy with thickening of Bowman’s capsule, and the di 
PERCENTAGE DirreRENTIAL CouNTS, STERNAL Marrow accumulation of cellular debris in the subcapsular space ; ™ 
Farm | the tubules were unaffected. In the most severely affected sf 
parts groups of degenerate glomeruli were surrounded by - 
No. 1 No. 2 fibrous tissue in which there were collections of lympho- | be 
(1,000 cells) (1,000 cells) cytes. This gave an appearance very similar to renal : 
sclerosis, which frequently accompanies coliform infection re 
N. E. B. N. E.  B. in calves, and it is probable that the lesions were due to fa 
Polymorphonuclears ... .. 165 39 00 31-25 6-25/0 an earlier infection. Glomerulonephritis | is, however, 
Metamyelocytes "10-4 5-9 O-1 725 50 0 mentioned as a feature of copper deficiency in Australia by 
Myelocytes 3-0 2-2 01 3-5 1-25 0-25 Bennetts, and Jamieson and Allcroft reported degenerative 
Melis os : changes in the kidneys of their Caithness cases, without re] 
Lymphocytes x 17-9 16-8 giving any details of the extent or exact nature of the co; 
Monocytes ___... 5-7 8-2 lesions. he 
Late normoblasts __.. cat 21-2 11-2 ve 
— ennigemaen — ea - THE EFFect OF CopPpER DOSING ste 
eo : He Pure copper sulphate was administered to four yearlings a 
on Farm 2, a dose of 8 grammes being given every three | 
= days as a drench. The treatment was continued for 28 _ 
N = Neutrophil. E = Eosinophil. |B = Basophil. days and the blood copper levels were determined at de 
. 14 days and again at the end of the experiment. a 
’ ortirsnaaamad FINDINGS The treatment had an almost immediate effect, and the we 
Two emaciated six- to eight-month-old calves (Farm 1) animals became brighter and anxious for food. It was not ani 
were killed for autopsy and the findings were identical. possible to weigh them, but at the end of the experiment we 
he blood copper of one specimen determined immediately they were obviously in better condition than the control on 
before slaughter was 0°06 mg. per cent., but its liver was animals. The blood copper values given in Table V con- ele 
found to contain 27°4 p.p.m. D.M., which is just within firm the clinical response, and the copper levels at the end val 
the normal range. of the period were all within the normal range, whereas val 
There was an almost complete absence of fat from the the average for four controls remained at a level of ‘ 
carcases and this was a striking feature of the disease. The 0°05 mg. per cent. 
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TABLE V 


ADMINISTRATION OF COPPER SULPHATE TO ANIMALS ON FARM 2 
(Blood copper values—mg. per c.) 

















Animal Initial 14 days 28 days 
1 0-04 0-13 0-09 
2 0-04 0-09 0-09 
3 0-04 0-10 0-08 
4 0-03 0-13 0-07 
Controls 
Average of four ‘ 0-04 0-04 0-05 
REMARKS 


The disease observed on two farms in Cambridgeshire is 
similar in some respects to “‘ liksucht ’’ as described in 
Holland, but differs from nypocupraemia as observed in 
Caithness. It was characterised by low blood copper 
values, but the single liver determination showed a copper 
value above the accepted deficiency level. It is possible 
therefore that the disease may not represent a frank de- 
ficiency, but rather an interference with copper utilisation. 


The first effect of the deficiency was a depression of the 
appetite. Affected cattle did not thrive, and in heifers the 
deficiency was found to interfere with normal breeding. 
Fortunately the disease was cured by the administration of 
copper sulphate, despite the fact that there was no evidence 
that the pastures were deficient in copper. 


The condition of the cattle was not traceable to anaemia. 
In fact, only in one herd was there any evidence of anaemia. 
Although this was mild, there were indications that 
haemopoesis was not proceeding normally, which is in ac- 
cordance with the accepted view that copper is necessary 
for the production of haemoglobin and perhaps for the 
release of erythrocytes from the bone marrow (Smith & 
Medlicott, 1944). d 

The question arises as to the frequency with which the 
disease occurs, especially in the subclinical form, and the 
answer will not be available until a survey has been made 
of fen farms. It is possible that in normal times the feed- 
ing of concentrates tends to prevent it, but it may also have 
become manifested following the tendency to rear dairy 
stock in this area which was hitherto concerned more with 
fattening cattle reared elsewhere. 


HY POCUPRAEMIA IN SUFFOLK 


In the winter of 1947 an obscure disease of cattle was 
reported on a farm situated about ten miles from the Suffolk 
coast and it was later identified as hypocupraemia. The 
health of the herd had been subnormal for two or three 
years, especially during the winter, and consequently the 
stock had been reduced, so that at the time of the investiga- 
tion only 14 cows remained. The farm was low-lying and 
adjacent to a river. The soil was sandy, the pastures per- 
manent and of poor quality. The cattle had access to 
pasture throughout the year and in addition received home- 
grown oats, maize, bran and dairy nuts with an allowance 
of oat straw but not hay. Kale, beet and sugar beet pulp 
were fed when available. The total food intake of the 
animals seemed to be low, but the farmer owned another 
herd in the neighbourhood which he claimed wintered well 
on the same diet. The average blood copper value for 
eleven cows on this farm was 0°08 mg. per cent., with a 
variation of 0°06 to 0'09 mg. per cent., and the haemoglobin 
values were normal. 


The symptoms of the Suffolk disease were different in two 


respects from those observed in Cambridgeshire. Firstly, 
there was intermittent diarrhoea of short duration, and, 
secondly, the appetite was retained and there was no 
evidence of selective grazing. The Suffolk cows were 
emaciated and unprofitable, their breeding history was 
poor and the calves were undersized at birth but otherwise 
normal. A similar but not so pronounced clinical picture 
was seen in the young stock and they did not show 
diarrhoea. Liver fluke disease, parasitic gastritis, Johne’s 
disease, ragwort poisoning, vitamin A deficiency were all 
excluded as possible causes of the trouble. 


ANALYTICAL DATA 


The blood copper values of four cows selected in Janu- 
ary at random for diagnosis are given in Table VI. All the 
values are low with a corresponding reduction in blood 
haemoglobin. A series of eight-month-old calves gave 
values varying from o°4 to o°6 mg. per cent. As in the 
case of the fen farms, grass samples had a normal copper 
content, the values of three fields being 14°2, 12° and 1573 
p-p-m. D.M. respectively. 


Tas_e VI 


BLoop VALUES SUFFOLK CATTLE 














Animal Cu. mg. p.c. Hb. g. p.c. 
1 0-03 4:8 
2 0-04 5-6 
3 0-05 5-1 
4 0-03 5-6 








Post-mortem FINDINGS 


An eight-year-old cow which had calved two months pre- 
viously was selected for examination. It had an ante- 
mortem blood copper value of 0°03 mg. per cent. and an 
haemoglobin level of 52 g. per cent. An autopsy sample 
of liver was found to contain only 7 p.p.m. Cu D.M. 


The carcase was emaciated and practically devoid of fat. 
There was a localised tuberculous broncho-pneumonia with 
lesions also in the mediastinal and bronchial lymphatics. 
Haemosiderosis was marked in the spleen and slight in the 
liver. The haemolymph glands were prominent. The 
kidneys and heart were normal. Areas of catarrhal inflam- 
mation were found in the small intestine. There was sub- 
acute endometritis associated with Corynebacterium 
pyogenes infection; the ovaries were inactive. All organs 
were examined histologically. 


THE ADMINISTRATION OF COPPER SULPHATE ALONE AND 
WITH COBALT SULPHATE 


Six cows at pasture received 5 gm. of pure copper 
sulphate as a drench every second day for 14 days and the 
same amount twice a week from then until the end of the 
experiment. Seven cows were left untreated. The results 
are given in Table VII and indicate that there was no im- 
provement at 14 days, but an erratic response at 42 days 
when three of the cows were still deficient and three within 
the normal range. There was no clinical improvement as 
the result of treatment. 

Treatment was discontinued after this preliminary trial 
and after an interval of 17 days the blood copper values 
of the herd were again found to be very low (see initial 
values, Table VIII). 
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Tasie VII in the food, and the other served as a control. Four of 
THE ADMINISTRATION OF Copper SULPHATE To SurFoLK CaTTLe — the treated cows had received copper sulphate in the pre- 
(Cu in mg. per cent. and haemoglobin in g. per cent.) vious trial (see Table VI), but it did not seem to influence 
the results. The trial was continued for 43 days. At 24 
Animal Initial 8 days 14 days 42days days there was a slight rise in the blood copper of the 
treated stock as compared with the controls and at 43 days 
Controls Cu. Hb. Cu. Hb. Cu. Hb. Cu. Hb. the difference was significant, only two of the treated Cows 
, 0-03 8-0 003 77 068 02 being subnormal. There was a marked improvement in 
5 0-04 5-9 0-04 8-0 0-04 9-g the general health of the stock and the owner expressed a 
7 0-03 6-2 0-02 8-0 0-04 10-0 desire to feed the supplement to all his animals. This was 
: oan ee 0-03 8:7 0-04 91 done and at a random test of six cows, seven months later, 
2 oan 64 0-02 84 0-03 9:5 the condition of the herd was found to be greatly improved 
13 0-04 8-4 0-03 9-1 0-04 19-9 and the average blood level of copper was 0°08 mg. per 
cent., with an haemoglobin value of 10°5 g. per cent. This 
Controls average 0-03 6-9 0-03 8-3 0-04 9-8 result during winter was all the more significant in view of 
Treated the serious condition of the herd at the same time the 

2 0-02 65 0-03 7-4 0-02 74 0-02 9-9 Previous year. 

3 0°05 0-06 7-8 O-1l 9-0 

° 0-04 6-9 o-11 83 0-06 8-7 0-08 1]-) HAEMATOLOGY 
"Us 0-03 7-6 = =0-02 9-1 = 0-04 10-1 The results of the blood examinations, expressed in group 
7 — -e~: 4 aan ao oa 4 averages, for the period when CuSO4 was being admin- 
— istered are given in Table IX. They show that both treated 
Treated average 0:03 66 0057-8 00378 0-06 9-9 and control groups were suffering from a normocytic hypo- 








chromic anaemia at the commencement of the experiment 
Tasie VIII from which they recovered irrespective of treatment. 
Unfortunately it was not possible in this case to undertake 
marrow determinations. 

The haemoglobin values are of particular interest. In the 
‘ a January diagnostic test an average of 53 g. per cent. was 
Animal Initial 24 days 43 days obtained, but by April it had increased to 9°6 g. per cent. 
without treatment or any alteration in the blood copper 


eet CopPrerR AND COBALT ADMINISTRATION 
(Cu. in mg. per cent., hiemogl obin in g. per cent.} 














Treated Cu. Cu. Cu. Hb. , 
- ins _ __- values. The improvement may have been due to better 
: on 0-06 O1L LL grazing conditions and it took place without clinical 
02 0-03 0-06 11-8 ion i 
. aan aan a. baa recovery or alteration in blood copper status. 
4 0-02 0-04 0-06 ILS ; 
5 0-03 0-06 0-09 11-6 REMARKS . 
6 0-05 0-06 OIL 13-2 Hypocupraemia as observed in Suffolk ciffered frou the 
‘Siutad eames oes oan mn tie fen disease in several respects, but unfortunately it was 


Es complicated by anaemia which did not appear to be due 
Control to the deficiency, and this complication renders a compari- 
7 








0-03 0-04 0-04 = 12-2 son difficult. Again it was a ‘‘ conditioned ’’ deficiency 

; oan nan 0-06 11-9 since the pastures contained adequate copper, but in this 

11 0-04 0-03 0-05 12-0 case the administration of copper sulphate produced only 

12 0-04 0-03 0-06 13-4 an erratic response without clinical recovery. Higher blood 

13 0-02 0-02 0-03 11-6 values and marked clinical improvement, however, followed 
Control average 0-03 0-03 0-05 12-1 the addition of cobalt. 


p The aetiology of the anaemia must remain obscure, but it 
’ tended to disappear with better grazing conditions, although 

The cattle were then divided into two groups of six. One the hypocupraemia persisted. Despite this complication it 
group was given 5 gm. of copper sulphate and 0°25 gm. may be concluded, (a) that kypocupraemia occurred as @ 
of cobalt sulphate twice a week, either as a drench or herd condition in adult cattle, (b) it was associated with 








TasLe IX 


AVERAGE BLoop VALUES FOR CONTROL AND TREATED CATTLE (TABLE VI) 














Mean Mean Mean corpuscular 
Erythrocytes Haemoglobin Packed volume corpuscular corpuscular haemoglobin 
(10° perc.mm.) (gm. per 100 c.c.) (per cent.) volume haemoglobin concentration 
(#3) (yy) (per cent.) 
= Controls 
Initial 3-66 6-9 21-3 59-5 19-5 33-0 
14 daye 3:8 8-3 24-9 66 20-1 33-5 
42 days 4-61 9-8 28-3 59 21-3 34-5 
= Treated 
Initial 3-46 6-6 20-2 59 18-9 29-8 
14 days 4-01 7-8 23-0 57 19-5 34 0 
42 days 4-74 9-9 28-8 61-5 21-2 34-2 
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persistent unthriftiness and intermittent diarrhoea, (c) these 
symptoms did not disappear until the blood copper status 
was restored. 

DISCUSSION 


The occurrence of hypocupraemia in the Cambridgeshire 
fens is perhaps not surprising in view of the fact that this 
area is geologically very similar to Holland. Its appear- 
ance in an isolated herd of adult cattle in Suffolk, how- 
ever, complicates the picture and indicates that a number 
of factors may contribute to its development. In fact, 
while it would seem justifiable to identify the fen disease 
with ‘‘liksucht,’’ it may well be that the aetiology of the 
Suffolk disease was quite distinct. The position becomes 
even more confused if we take into consideration the 
Caithness disease, which Jamieson and Allcroft (1949) re- 
cord as affecting only young stock, and, being characterised 
by lameness, an absence of anaemia and haemosiderosis. 

Despite these differences, it would seem that low blood 
copper values are of some significance, since in the two 
herds investigated the administration of copper alone or 
with cobalt had a curative effect. A diagnosis of hypocup- 
raemia, however, must depend on obtaining consistently 
low values, since it seems possible that a fall in blood 
copper, below the normal level, may occur in individual 
animals, as a secondary feature in certain chronic infec- 
tious or organic diseases. 

In the three herds the deficiency was a ‘‘ conditioned *’ 
one, since the pastures had an adequate copper content. 
In this respect the position is the same as in ‘‘ swayback "’ 
of sheep and apparently characteristic of copper deficiency 
in England, as distinct from Australia. However, this lack 
of correlation applies also to liver and blood values for a 
single liver determination in the fen disease indicated hypo- 
cuvraemia with an adequate liver reserve. This suggests 
that on occasion there may be a failure to utilise absorbed 
copper, and it may well be, that, for clinical purposes, blood 
values are as good an indication of copper deficiency as 
liver determinations, which are, of course, essential for a 
full appreciation of the copper status of an animal. 

The rédle of copper, and its relation to other trace 
elements, in tissue metabolism in the bovine, are aspects 
of the subject which require further consideration. It is 
well known that copper is necessary for the proper utilisa- 
tion of iron, but while there were indications of a deficiency 
in this respect in the fen cattle it was not responsible for 
their condition. This is in accordance with the experi- 
ences in Caithness and indicates that the unthriftiness in 
hypocupraemia is not attributable to anaemia, but to some 
other important physiological property of copper. 


Acknowledgment.—The copper determinations referred 
to in this investigation were made by the staff of the 
Ministry of Agriculture Laboratories, Weybridge, and the 
writers wish to express their thanks to Dr. H. H. Green, 
of the Biochemical Section, for his assistance. 
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CLINICAL COMMUNICATIONS 


TRAUMATIC ABOMASITIS 
DONALD CAMPBELL, m.r.c.v.s., 
GLASGOW 


The subtended references suggest that the occurrence of 
traumatic abomasitis is occasional, its aetiology somewhat 
obscure, diagnosis difficult and treatment discouraging. 


Review OF RELEVANT LITERATURE : 


Friedberger and Frohner.! “ Perforating foreign bodies are very 
seldom met with in the omasum and abomasum.” 

Stenson? describes “six cases of sudden death due to perforatory 
foreign bodies (unspecified) from the proventriculi (viz., first 
three stomachs). Five penetrated the central branch of the 
omaso-abomasal artery without any perforation of the peritoneum 
(no peritonitis). The sixth case penetrated the coronary artery.” 

Cadeac.3 “ All_injurious substances which get to the stomach 
by way of the mouth or by the intermediary of the blood stream 
cause gastritis. Ruminants are so voracious that this inflam- 
mation would be still commoner if the first gastric reservoirs 
(paunch, reticulum, omasum) were not the safeguard of the 
abomasum. Catarrh is nearly inevitable when the function of 
these protective organs is altered. . . . Foreign bodies, notably 
woody debris from plants, sand, gravel thin enough to pass 
through the omasum, can become embedded in the gastric mucosa 
or cause necrotic areas. They can give rise to irritation and 
bacterial infections.” 

Hutyra and Marek make the following observations +— 

“In ruminants foreign bodies may occasionally reach the 
abomasum when they are of a certain thickness and when they 
are of a lower specific gravity than the contents of the reticulum 
(thin pieces of wood, etc.). Sometimes foreign bodies are pro- 
pelled lengthwise through the small reticulo-omasal orifice, or 
small objects when swallowed may prevent opening of the 
oesophageal groove.” 

5“Tn ruminants the pylorus may become obstructed by hair or 
food balls or other foreign bodies producing the symptoms 
already described or foreign bodies may set up a local organ 
peritonitis.” 

6* Blunt foreign bodies seldom impair the functional capacity 
of the fore-stomachs but they may cause cbstruction of the 
cardia or pylorus . . . hair and food balls and occasionally small 
foreign bodies present in the abomasum may be wedged into the 
pylorus.” 

™ Owing to the manner in which mastication is performed in 
ruminants, the omasum and abomasum are usually uninjured.” 

Dukes. “ ... it is a matter of some importance to know in 
which compartments the foreign matter tends to collect and this 
question has been studied by Levens (J. Agric. Res. (1928) 36. 
777) on dairy cattle (14 animals), The reticulum and abomasum 
were found to be the principal places of accumulation. The 
foreign matter in the reticulum was mostly nails, wire, glass and 
sand, whereas that in the abomasum was chiefly small pebbles 
and cinders. Only a small amount of foreign matter was 
recovered from the rumen and none from the omasum and 
intestines.” 

® Direct examination of the oesophageal groove in mature 
cattle with ruminal fistulas shows that little or no food material 
traverses the groove (Shalk & Amadon, Dukes). About the only 
thing that can be detected in the passage is mucus. . . . The 
ability of the groove to close seems gradually to disappear as 
the animal grows older. . . . Copper sulphate appears to be the 
strongest chemical stimulant to closure of the oesophageal groove. 
The reflex was evoked immediately after the stimulant came in 
contact with the pharyngeal mucous membrane and the groove 
remained closed for 15 seconds or longer.” 


From the above it must be concluded that little is 
known concerning the occurrence of foreign bodies in the 
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abomasum. In furtherance of our knowledge concerning 
the occurrence of foreign bodies in the abomasum 
of adult cattle, the following particulars were obtained as 
the result of routine inspection carried out in Glasgow 
Abattoir on all the stomachs of 450 unselected animals : — 


SUMMARY OF FINDINGS 








RuMEN RETICULUM OmasuM ABOMASUM 





Substance Total No.in- Total No.in- Total No.in- Total No. in- 
No. flamed No. flamed No. flamed No. flamed 
Metals (Screws, 
wire, etc.). 1 - 77 52 - . 1* g° 
Stones, sand, 
ete, 34 - 78 - 28 - 385 14 
Wood, etc, - - 1t - 1t - - - 








* A 3 in. nail was found penetrating the abomasum in the pyloric region 
and causing abscess formation, The carcase was totally condemned 
(fevered), 

+ A stable-brush bristle. 

The main points of interest in the above-tabulated 
survey are: — 

(1) Of the 450 animals inspected, 0.22 per cent. showed 
metallic foreign bodies in the rumen, none of which caused 
inflammation: 17.1 per cent. showed metallic foreign 
bodies in tne reticulum, of which 67.5 per cent. caused 
inflammation: no metallic foreign bodies were found in 
the omasum, while 0.22 per cent. showed metallic 
foreign bodies in tne abomasum, 100 per cent. of which 
caused inflammation, 

(2) The fact that a stable-brush bristle was found in 
the reticulum and the omnasum of the same animal tends 
to show tnat specific gravity of foreign bodies determines 
to a great extent their ultimate location in the ruminant 
stu...ca (as suggested by Hutyra and Marek), i.e., the 
brush bristle found in the omasum must have floated to 
the top of the fluid in the reticulum and during a contrac- 
tion of that organ was forced lengthwise tnrough the 
reticulo-omasal orifice into the omasum, among the leaves 
of which it became arrested. 

CASE REPORT 

Supject.—Eight-year-old Ayrshire 
after calving. 

History.—On May 1st, 1950, the animal calved nor- 
mally and on the same day she manifested uncomplicated 
milk fever symptoms. Sne was treated with 12 oz. of 
25 per cent. calcium borogluconate intravenously. In as 
far as return of reflexes was concerned, response was 
prompt and complete but considerable difficulty was ex- 
perienced in attempting to get the cow on to her feet, each 
attempt causing her to evince symptoms of intense pain. 
She, however, got to her feet, unaided, within two hours 
and appeared quite normal and keen to eat. On May 28th, 
1950, a report was received that this cow had been milk- 
ing well, but had suddenly gone off her food, and had 
become tympanitic. 


cow, one month 


CLINICAL EXAMINATION 


Inspection.—_The animal was standing in a posture 
indicative of extreme uneasiness, with her spine curved 
laterally (right pleurothotonus) as if to relieve tension on 
the rignt side of the abdomen. The head was in fixation 
against the opposite wall. Hypersensitivity and rolling 
of the eyeballs were evident. Faeces were very scant, dry, 
discoid, black and mucus coated. 

Examination._Horns and ears were very cold. 
Tympany, both ruminal and peritoneal, was present. 
Ruminal movement was totally absent. Pulse—84. 
Temperature—103.4° F. 


Refiexes.—Pressure behind the xiphoid cartilage when 
pinching the back elicited pain, but so also did equal pres- 
sure below the right costal arch. 

ConcLusion.—A visceral inflammation, probably of 
traumatic origin, was suspected but it was impossible to 
localise the lesion by forcible pressure on the abdomen. 
Application of the Cintel Meta! Detector revealed the 
presence of metal on the left side above and behind the 
left elbow and over a wide area of the mid-ventral, and 
right parts of the abdomen. 


An exploratory rumenotomy was performed but, apart 
from: a blunt screw, nothing likely to cause trauma was 
recovered from the reticulum and there was a thickening 
of this organ. After an exhaustive search of rumen con- 
tents, the metal detector was again applied and revealed 
the absence of metal in the vicinity of the reticulum, but 
still reacted strongly over the middle and right side of the 
abdomen. 

It was decided that the seat of traumatism might be the 
abomasum, and seven days were allowed to elapse for the 
healing of the rumenotomy wound. On June 4th, a 
laparotomy was performed and the abomasum explored. 


OPERATIVE PROCEDURE 


Anaesthesia.—One fluid oz. of anaesthetic chloral 
hydrate (M. & B. strength—1 in 1) was injected intra- 
venously via the right jugular vein. This was sufficient to 
cause recumbency, and the cow was made to lie on hei 
left side on a deep bed of straw. Cox’s chloroform mask, 
containing I oz. of chloroform, was applied and the cow 
propped up with straw bunches so as to expose the whole 
of the ventral surface of the abdomen. 

The whole of the right ventral aspect of the abdomen 
was clipped and disinfected with cetavlon and soap solu- 
tion, dried, and tinct. iodi. mitis applied. 

The skin incision was made beginning 4 inches behing the 
xiphoid cartilage, and extending for 8 inches in a direction 
parallel to the costal arch. The remaining layers of the 
abdominal wall were incised so as to expose the following 
structures in their order: — 


(1) Cutaneous muscle. 

(2) Aponeuroses of the obliquus abdominis exter- 
nus, and obliquus abdominis internus. 

(3) Rectus abdominis. 

(4) Transversus abdominis. 

(5) Peritoneum. 


The greater curvature of the abomasum was thus ex- 
posed, padded tissue forceps applied, and the viscus drawn 
through the parietal wound on to the sterile cloths, Gauze 
was packed tightly between the abomasum and the wound 
to prevent contamination of the peritoneal cavity. Th: 
abomasum was incised lengthwise (parallel to the parietal! 
wound), the incision being 6 inches long. An intense catar 
rhal inflammation was evident in the organ, and the 
mucous membrane was bulged with submucous gelatinous 
infiltration. Abomasal exploration revealed the presence 
of a 2-inch nail and three pieces of sharp stone, two 
hazel-nut-sized and one walnut-sized. The nail was pene- 
trating through the wall of the viscus in the pyloric region 
It was impossible to detect peritonitis on the visible part 
of the abomasum, but circumscribed thickening was ap- 
preciated at the point of penetration. Application of the 
metal detector showed complete absence of metal any 
where in the abdomen. At this stage a further } oz. of 
chloroform was administered. The following drench was 
then administered directly into the abomasum :— 
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Chlorodyne I OZ. 
Kaolin I OZ. 
Bis. carb. 3 drachms 
Liquorice root . sks I 02. 
Aq. Ferv. ad. ... ae 12 02. 


After thorough swabbing of the abomasal wound it was 
closed (No. 4 chromic 20-day catgut) with a row of simple 
continuous sutures, buried by a row of Lembert inversion 
sutures. The peritoneal wound was next sutured with the 
same gauge of catgut, using interrupted sutures } inch 
apart. The transversus abdominis and rectus abdominis 
were closed separately with four sutures of No. 4 catgut 
each. The obliquus muscles, including their aponeuroses, 
were stitched together, and the skin sutured with No. 8 
nylon by means of eversion sutures I inch apart. 

AFTER-TREATMENT: The cow was put in a loose box 
bedded with clean straw. No food was allowed other 
than a thick oatmeal gruel for 24 hours. Medicinal treat- 
ment consisted of copper sulphate, 30 gr. in 2 oz. water, 
three times daily, followed immediately each time by a 
drench consisting of : — 


Bis. carb. 2 drachms 
Kaolin I OZ. 
Sod. bicarb. 4 02. 
Liquorice root I Oz. 


This treatment was continued for four days throughout 
which period the animal was showing much less pain and 
uneasiness. The general appearance had improved and 
faeces were normal in colour and consistence. Her appe- 
tite was very good and her diet was increased until, on 
the fourth day, she was receiving 12 Ib. timothy hay and 
bram water twice daily with 1 oz. steamed bone flour 
added. On the seventh day after the operation (no medi- 
cines had been administered for three previous days) she 
began to receive one tablespoonful, twice daily, of a 
stomach powder consisting of : — 


Ammon. carb. 3 O72. 
P. nuc. vom. 2 OZ. 
P. Gentian sles is 2 02. 
Sod. bicarb. ... - ial 3 Oz. 
Liquorice root a , 3 02. 


On the tenth day the cow was allowed out into a grazing 
paddock. She showed a keen appetite and improved daily 
thereafter. When last inspected, July 17th, 1950, she was 
giving 4 gallons of milk daily. 


DISCUSSION 


It is significant that while the comparatively rare occur- 
rence of traumatic abomasitis, and perforation of the abo- 
masum, is appreciated, the time of year when this case 
presented itself, namely, the grazing season, suggests the 
possibility of a cow picking up foreign bodies while drink- 
ing water out of shallow burns, etc., and thus allowing 
direct passage of traumatic agents to the abomasum via 
the oesophageal groove. This theory seems more feasible 
than the possibility of a penetrating foreign body travel- 
ling from the reticulum (the natural reservoir for nails, 
etc.) through the reticulo-omasal opening to the omasum 
and therefrom to the abomasum through the omaso- 
abomasal opening. The absence of penetrating foreign 
bodies in the omasum of the 450 animals inspected tends 
to negative further the possibility of the latter course. 


SUMMARY 


(1) A case of traumatic abomasitis in the mature bovine 
is described, and diagnosis, surgical treatment, and after- 
treatment are detailed. 


(2) The importance of the metal detector, as an aid to 
localisation of the traumatising agent, is stressed. 

(3) A theory is put forward as to the probable course 
followed by penetrating foreign bodies found in the 
abomasum. 


Acknowledgments.—I am indebted to Mr. S. G. Abbott, 
M.B.E., M.R.C.V.S., D.V.S.M., for permission to carry out 
the survey at Glasgow Abattoir and to the Detention 
Officers of the Glasgow Corporation Veterinary Depart- 
ment for examination then performed; also to Mr. Wm. 
Martin, M.R.C.v.s., of Glasgow University Veterinary 
Sshool, for invaluable assistance with the operation. 
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SuBJECT.—A six-year-old attested Shorthorn cow, 

History.—During her previous lactation this cow had 
lost flesh and developed a chronic diarrhoea. Repeated 
faecal examinations had revealed neither a _ significant 
number of worm eggs nor clumps of acid-fast organisms. 
The cow was dried off, housed in a loose box in August, 
1949, and fed a liberal ration of hay and concentrates. 
Diarrhoea gradually ceased and she was in fat condition 
at calving on March 2oth, 1950. A healthy heifer calf 
was expelled without assistance within 30 minutes of com- 
mencement of straining and the membranes followed 
almost immediately. 

In view of the animai’s unsatisfactory history it was 
hoped to dry her off as soon as possible and sell her fat. 
With this end in view only sufficient milk was removed 
from the udder to avoid painful tension. 

However, on March 30th, 1950, symptoms of acute 
mastitis appeared in the left fore and hind and right hind 
quarters. These quarters were hot and painful, the secre- 
tion was bloodstained and non-haemolytic staphylococci 
were obtained on culture from the right hind quarter. 
The cow’s temperature was 103'2° F. and appetite poor. 
Treatment consisted of the administration of 100,000 units 
of procaine penicillin into each quarter. 

On April ist, 1950, the animal’s temperature was 
101°4° F., the quarters were less painful and gave a clear 
straw-coloured secretion. The treatment was repeated. 

In spite of continued improvement in the condition of 
the udder it was evident by April 3rd, 1950, that the 
cow’s general condition was deteriorating. Her appetite 
had disappeared almost completely, diarrhoea had set in 
and no rumen movements were audible in the left flank. 
The shoulder muscles showed an intermittent tremor and a~ 
grunt was elicited on depressing the back. Rothera’s test, 
carried out by the method of Paterson (1945), was 
negative. 
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In view of the possibility of traumatic reticulitis it was 
decided to operate on April 4th, 1950. 

OPERATION, APRIL 4TH, 1950.—Under local infiltration 
anaesthesia the skin muscles and peritoneum of the left 
flank were incised. Immediately below the peritoneum 
lay the wall of an organ thought to be the rumen, but 
it was impossible to bring out a fold of the wall through 
the wound as is usual with the rumen. The organ was 
therefore incised in situ; a little gas escaped and its in- 
terior was explored. The size and shape of its interior, 
and the smooth mucous membrane thrown into longi- 
tudinal folds left no doubt that it was the abomasum. 
The incision in its wall was closed and the deflated organ 
easily pushed down into the flank, revealing the rumen 
lying towards the midline. A fold of its wall was brought 
out of the flank incision, opened and the reticulum ex- 
plored. There was no evidence of a foreign body. The 
rumen and flank incisions were closed in the usual manner. 


POST-OPERATIVE COURSE.—Three days after operation 
(April 7th, 1950), the temperature was 1014° F. The 
cow was eating a little and showed no pain. Faeces were 
of a firm consistency and weak sounds audible at the left 
flank were thought to be evidence of rumen movements. 

A week after the operation (April 11th, 1950) it was 
clear that the initial improvement was not being main- 
tained. Temperature was 101°6° F., inappetence was 
complete and faeces were liquid and _bloodstained. 
Auscultation of the left flank revealed no sounds. The 
animal appeared to be in acute pain, holding its back 
stiffly and grunting. This grunting was increased by de- 
pressing the back or pressure anywhere on the abdomen. 
There were tremors of the shoulder muscles. 

Next day (April 12th, 1950) pain was more acute and 
the animal was slaughtered. 


Post-mortem EXAMINATION (APRIL 12TH, 1950).—On 
opening the abdomen the anterior portion of the aboma- 
sum was seen to lie in its usual position slightly to the 
right of the midline, posterior to the reticulum, but the 
greater curvature ran backwards and to the left. The 
bulk of the distended abomasum lay between the left 
flank and the rumen. From the posterior end of the 
abomasum the duodenum ran across the abdomen and 
then up into the right flank. Unfortunately, owing to the 
speed with which the viscera were ejected from the car- 
case it was impossible to study their relationship more 
closely, but two healing wounds in rumen and abomasum 
were detected as well as two corresponding small areas of 
localised peritonitis, one above the other, in the left flank. 
The reticulum showed no evidence of disease and there 
were no other gross lesions. 


DISCUSSION 


Undoubtedly the abomasum of this animal was in an 
unusual position, but whether that was the cause of the 
symptoms described may be questioned. A search of the 
literature has been made to determine whether any similar 
condition has been recorded. Hutyra, Marek and Man- 
ninger described a condition of torsion of the abomasum 
and wrote: ‘‘ Both orifices of the abomasum are occluded, 
the wall is dark red and infiltrated with blood, the omen- 
tum is torn, the stomach distended and its contents blood- 
stained. Occurrence of torsion is explained by the fact 
that the abomasum is held in position by the great omen- 
tum and violent movements when full may easily cause 
torsion.’’ 

Loje (1948) described a condition in which the aboma- 
sum deviated usually to the left, its contents contained 


blood and a haemorrhagic fluid collected in the abdominal] 
cavity. The condition was invariably fatal unless re- 
lieved by operation, of which 16 recoveries out of 22 cases 
were mentioned. Unfortunately no detailed post-mortem 
findings were recorded. 

Begg (1950) reported three instances of displacement of 
the abomasum, two of which recovered after food was 
withheld for two days. 


In the case here recorded there was no evidence of 
strangulation, and it is felt that displacement is a better 
description than torsion. As the animal, one of very 
placid disposition, had been confined in a loose box for 
seven months prior to the onset of the condition, it is 
difficult to see how violent movement could be a causative 
factor. 


This particular case is recorded in some detail in the 
hope that others encountering similar findings by record- 
ing their observations may throw some light on_ th: 
aetiology of the condition. 


Acknowledgment.—_My thanks are due to Sir Jack 
Drummond, F.R.S., for permission to publish this case 
history. 
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REVIEW 


[The Strange World of Nature. BeRNARD Goocu (woodcut 
illustrations by JoHN HassaL_). London: Lutterworth 
Press. Price 10s. 6d. net.]} 


In no sense a book relating to veterinary science, this 
volume will yet appeal to the increasing number of members 
of the profession taking an interest in animal behaviour. 

Woven through the attractive narrative of careful observa- 
tion—from which, be it said, the author draws only the most 
cautious conclusions—runs the very broad philosophy of the 
author. Displaying a scientific care in his observations, Mr. 
Gooch does not lose sight of the major problems of the animal 
kingdom : his remarks on the dangers of soil erosion will fall 
on sympathetic ears in the veterinary profession. 

— a pleasant volume to find a place on the library 
shelf. 








READING CATTLE MARKET CENTENARY 


The Reading Cattle Market, which has made the town virtually 
the centre for showing and selling livestock in the south, has just 
completed 100 years on the site near the railway. At a centenary 
luncheon, which marked also the completion of the initial phase o: 
a programme of building and equipment expansion, Mr. G. A 
Brown, Parliamentary Secretary, Ministry of Agriculture, said that 
last year 16,500 attested cattle, of which half were pedigree, were 
sold at Reading. There would be a demand for attested market 
facilities, and Reading would be one of the channels through which 
the herds would be built up. 

Speaking of the programme to extend agriculture, he said that 
since 1947 cattle had increased by 1,000,000, sheep by 3,750,000. 
pigs by 1,300000 and poultry by 26,000,000. The half-way mark 
had been passed. — 
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QUESTIONS IN PARLIAMENT 





CatrLe, Wares (Tests) 


Mr. Liewettyn (November 28th) asked the Minister of Agricul- 
ture how many attested herds and how many supervised herds are 
awaiting official test in each of the Welsh counties. 

Mr. I. Wituiams: The following table gives the number ot 
supervised herds awaiting official test in each county in Wales 
on September 30th, 1950, the latest date for which reliable figures 
are available. 

Number of herds 

awaiting official 

test on September 
30th, 1950 


Anglesey... hat ‘ii a ; vs , 94 
Brecon sai at a hae ; = nae 15 
Caernarvon hes za a 3 oe es 107 
Cardigan ... wer =e ae a aes : 33 
Carmarthen eae ae , ed a ; 60 
Denbigh _... =e — as es si + 61 
Flint send 7 te ; ; on a i6 
Glamorgan sty yea és - es ~ 16 
Merioncih a sat . ~ ia re 30 
Monmouth us os re " i il 
Montgomery ds hi : PA ih ms 37 
Pembroke ... aie Sen ¥ . Kas : 23 
Radnor od ans bats ‘4 — x Si 5 

Total 528 


These numbers include herds which, although awaiting official 
test on September 30th, 1950, were not due for test by that date. 
| regret that similar figures are not available for attested herds, 
but, in general, there is no delay in carrying out tests of attested 
herds when they become due. 


ANIMALS (SLAUGHTERING) 


Mr. Dye (November 29th) asked the Minister of Food how many 
reports alleging cruelty have been made by the Royal Society for 
the Prevention of Cruelty to Animals to his Department concerning 
animals at collecting centres, in transit at lairages or at slaughter- 
houses during the past 12 months; and how many animals were 
involved. 

Mr. Wess: The inspectors of the R.S.P.C.A. are in constant 
touch with my local officers at markets and slaughterhouses to 
prevent cruclty. I cannot say how much of their work dealt 
with actual complaints or how many animals are involved I 
am quite sure, however, that this local co-operation is successful in 
reducing the number of cases of cruelty to an extremely small 
proportion of the total number of animals handled. But I would 
also like to report that one of my senior officials has discussed 
with the Secretary of the Society the general question of liaison 
with the R.S.P.C.A. and a clear cut procedure is being devised 
which should ensure that the existing friendly local co-operation 
with slaughterhouse and market authorities is maintained and 
fostered. In the event of any difference of opinion on the spot the 
Society’s inspectors will have access to my area meat and live- 
stock officers (the senior administrative officer in each area) and if 
the Society still think that all practicable steps have not been taken 
to meet any complaints their headquarters will take the matter 
up with my headquarters. 

Mr. Dye: Could not trouble of this kind be avoided if there 
were adequate facilities for dealing with the increasing number of 
cattle, pigs and sheep which we are now producing, particularly 
at the peak period of the year? 

Mr. Wese: Undoubtedly that would help. 

Mr. Dye asked the Minister of Food how many sheep and lambs 
have been sent from Yorkshire and Lancashire to Norfolk for 
slaughter during the past three months; and what was the average 
time between collection from the farm and slaughter. 

Mr. Wess: During the three months ended November 18th, 
2,259 sheep and !ambs were sent for slaughter from Yorkshire to 
Norfolk but none from Lancashire. On average two days elapsed 
between purchase at the collecting centres and slaughter. 

Mr. Dye: If not it a waste to send the younger lambs so far 
before they are slaughtered ? Is not there a wastage of weight, 
and is not this liable to involve cruelty ? 

Mr. Wess: So !ong as we have to maintain the rationing system, 
1 am afraid that circumstances of this kind are unavoidable. 


Crean Foop (By-Laws) 


Mr. SHepHEeRD (November 29th) asked the Minister of Food how 
many local authorities have now adopted the model by-laws relating 
to cleanliness in the handling. wrapping, and delivery of food; 
and how many have not yet done so. : 

Tue Minister oF Foop (Mr. Maurice Wess): Up to November 
17th this year I have confirmed by-laws made by 973 authorities 
and am expecting shortly to do the same with a further 260. I 
have no information about the remaining 211 authorities. 


Livestock (SrTatisTics) 

Mr. Tuomas Reip (November 30th) asked the Minister of Agricul- 
ture what were the numbers of cattle, sheep, pigs and poultry when 
his expansion programme was started in 1947; and what they are 
now, 

Mr. Rew: Is my right hon. Friend aware that there has been a 
very great increase in the number of livestock since that date ? 

Tue Minister or Acricucture (Mr. Tuomas WILLt1AMs): Yes, Sir, 
there has been a very large increase in each case. 

Mr. Batpwin: In view of the heavy stock losses during the winter 
of 1946-47, could the right hon. Gentleman include a comparison 
with 1946 as well as a comparison with 1947, which gives rather an 
exaggerated view of the increase since that date ? 

Mr. Wittiams: That only applies to sheep. The 1947 figures we 
have given are for before that disaster. 

Following is the Minister’s statement: 

NuMBERS OF CATTLE, SHEEP, PIGS AND PoULTRY IN THE UNITED 
KINGDOM AT SEPTEMBER IN THE YEARS 1947 AND 1950 (a) 


September, September, 
1947 1950 

(000) = | provistonal) 
(000) 
Cattle (including calves) 9,650 10,501 
Sheep (including lambs (6)) 15,795 {8.518 
Pigs = Zen Ai 1,761 3,326 
Poultry (c) ‘ 45,511 62,114 


(a) Numbers returned as on agricultural holdings exceeding 
| acre in Great Britain and of | acre or more in Northern Ireland. 

(b) The corresponding figure in September, 1946, before the losses 
due to blizzards in February and March, 1947, was nearly 19,000,000. 

(c) Great Britain only: poultry figures are not co!lected in 
Northern Ireland in September. On a United Kingdom basis there 
was an increase from 70,006,000 in June, 1947, to 95,986,000 in June, 
1950. The increase has consisted almost wholly of fowls 


Swine Fever (OurTBREAKS) 

Colonel Ropner (November 30th) asked the Minister of Agricul- 
ture how many cases of swine fever have been reported since June Ist, 
1950; whether the incidence of this disease shows any increase; and 
whether he is satisfied that all practical measures are being taken 
to prevent infection. 

Mr. T. Wiiuiams: There have been 315 confirmed outbreaks of 
swine fever between June Ist and November 28th. The number 
of outbreaks to date in November is slightly higher than the number 
in October, but lower than the number in September. Control of the 
movement of pigs was reimposed over most of England in August 
and I am satisfied that all practical measures are being taken to 
prevent the spread of infection. . 








DEMAND FOR ARREST OF DECLINE IN HEAVY HORSE 


BREEDING 


The Farmer and Stock-breeder reports that Durham North-East 
Agricultural Horse Society is so alarmed at the decline in heavy 
horse breeding that it decided at its annual meeting to urge the 
Government to take immediate steps to avoid the extinction of 
these animals. Thirty farmers who attended the Society’s annual 
meeting at Sunderland were unanimous in their decision to forward 
a resolution to this effect to the Minister of Agriculture, the 
Northern Group of Labour M.P.s, and the Northern publicity 
officer of the N.F.U. . y ' 

The President, Mr. Allen Horn, declared: “The situation is 
undoubtedly serious in heavy horse breeding. It is so bad that 
something must be done at once. This nation could probably get 
along all right without horses in peace-time, but what will happen 
to our agricultural industry—our food production—in the event of 


another major war ?” 
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VETERINARY SURGEONS ACT, 1948 
Supplementary Veterinary Register 


The Council of the Royal College of Veterinary Surgeons 
has directed the Registrar under the above Act to register 
in the Supplementary Veterinary Register the names of the 
persons set out below. 

This is the ninth list of registrations and the absence of 
the name of any person who has made application in pre- 
scribed form before the prescribed date does not imply that 
such applicant has been refused registration. 

he ninth list consists of further persons in whose cases 
the Council are satisfied that the requirements of the Act 
have been met. 

The date of registration is Friday, November 24th, 1950. 

Further lists of registrations in the Supplementary 
Veterinary Register will be published. : 


Ninth List of Registrations 

Address 

BLAKEMORE, Kenneth Bertram James, 62, Corporation 
Street, Hyde, Cheshire. 

GRAINGER, William Alfred, 5, Cairnside, East Herrington, 
Sunderland. 

Hitt, Henry Arthur, Full 
Epsom Downs, Epsom. 


SMITH (Mrs.), Christina Lescle, 5, Cairnside, East Herring- 
ton, Sunderland. 


Name 


View, Beaconsfield Road, 











Animal Health Trust Luncheon 





There was a representative company of Fellows and Members 
of the Animal Health Trust at the Pack Lane Hotel on Thursday 
of last week under the chairmanship of their President, the Duke 
ot Norfolk, when the opportunity was taken to bring the Trust’s 
Supporters together at a subscription luncheon, the speeches at 
which were in the nature of accounts of the work done under its 
auspices during the financial year ended June 30th, 1950: in fact 
the function synchronised with the issue of the Fourth Report of 
the Trust, shortly to be reviewed in these columns. 

_Those present included the Presidents of the R.C.V.S. (Professor 
Thomas Dalling, Chief Veterinary Officer of the Ministry of 
Agriculture and Fisheries), and of the N.V.M.A. (Mr. John Hodg- 
man, Director of the Trust’s Canine Research Station), Mr. R. 
Bolton, Sir Robert Waley Cohen, Lord Cranworth, Sir Weldon 
Dalrymple-Champneys, Messrs. F. S$. Gentle, Alec. Hobson (Royal 
Agricultural Society of England), R W. Haddon, J. K. Knowles 
(General Secretary, N.F.U.), Sir Frank Lee, Mr. G. R. H. Nugent, 
Mr. R. A Pepperall (Milk Marketing Board), Lord and Lady Stamp, 
Sir John Ruggles-Brise, Sir Humphrey de Trafford and Air Com- 
modore J. A. Cecil Wright (Kennel Club). 

The Presipent, the Duke of Norfolk, said that he appreciated 
greatly the action of those who had very kindly joined him that 
day by accepting the invitation extended to them. He would 
take that opportunity of thanking them for the support they had 
given to the Trust in the past and to express the hope that the 
information now available in their latest report would encourage 
continuance of that support in full measure: if they wished to find 
anything out he encouraged them to bombard Dr. Wooldridge and 
other members of the scientific staff present. 

The Trust was formed eight years ago to assist in the improve- 
ment of our livestock, to examine ways and means of carrying out 
research into matters of which their Scientific Director would tell 
them in detail, and also to increase the establishment of personnel 
requisite for the prosecution of such work. It was true to say 
that many other people had endeavoured to work, and were work- 
ing, on the same lines, and it was a criticism which they some- 
times heard; that the Government did this, or some other Station 
did that; and that therefore the Trust was not really necessary. 
“Rightly »or wrongly, we of the Trust say that) we are neces- 


sary” and he himself was convinced that the results which they 
could show already for the past few years would tend to induc 
an even larger number of people to support them. He would lik: 
to make it clear that if anybody in any other form of research 
and activity for livestock thought that the Trust was trying to cd 
the work which they themselves were doing, the Trust’ workers 
were always prepared to discuss with them ways and means by 
which better work could be done. All had the same end in mind, 
and the more brains that could be brought to bear on these 
matters, the more quickly they would save the wastage in the 
livestock industry. 

The ways and means which the scientific staff had in view 
would be told to them by others, but there was one item which 
always was responsible for success or failure in these matters, and 
that was finance. He was not going to tell them that everything was 
rosy—it was not—but there were various steps which they were 
considering by which they hoped to put themselves in a_better 
financial position, They had spent money in order to get places 
field stations, laboratories, etc— in which to carry on their research 
work. He was asking them to find out for themselves what that 
Trust was there for and then, if they thought it was worth while 
as he was sure they would do—to spread it around to all their 
friends concerned with the great interests of agriculture and live 
stock: that if they would give the Trust their support, it would 
carry, them over the bridge and, in the next five or ten years, 
enable them to achieve the results they hoped to attain. 

Dr. W. R. Wootprince, Scientific Director and Chairman ot 
Council of the Trust, said that that luncheon differed from all 
those previously held and from his point of view the main differ- 
ence was that he was “put on the spot” (laughter). Previously 
they had rather pointed to their hopes of what the Animal Health 
Trust was going to do: on that occasion he was instructed that h« 
must restrict his remarks to what they had done, 

The Trust started as an independent organisation only eight year: 
ago, and it had no money nor any assets whatever. They decidec| 
on various lines of development, but the main purpose was to 
assist in the promotion of animal health in every way they coul< 
From the outset the field of research was recognised as of para 
mount importance, but, as all of them knew who were engage: 
in it, you could not do research unless you had people capable ot 
undertaking research. They considered that problem, and realisec' 
that such people could not be obtained unless they saw some reason 
able prospects of continuing throughout their lives the work upon 
which they had embarked. That naturally led, therefore, to an 
educational branch of the Trust, to assist those young graduates 
who wished to go into research or a specialised field, and also to the 
establishment of research stations which would offer at least 4 
modicum of posts in which those people who had trained might 
expect to continue their work. In the first line they could, h« 
thought, claim to have accomplished a great deal within eigh: 
years, and he might go so far as to claim that they had done mor 
than any other organisation in assisting in that way. By the award 
of scholarships and studentships they had been able to assist over 
50 undergraduates. In addition, to help those who required assist- 
ance during their last year and who showed the abi'ity to become 
good veterinary surgeons, the Trust had established what they called 
final year studentships: those were given to the best student a‘ 
each veterinary college for the previous four years’ study and they 
had awarded 35 such studentships to date. 

In the research field they first of all established research fellow 
ships, i.e., they gave money to help people, who wished to continu: 
independent research at the universities, to embark on such a caree! 
and to continue such work. They then introduced research train- 
ing scholarships, tenable at various universities, to enable young 
veterinary graduates who wished to undertake further studies in «i 
important line of veterinary know'edge, to do so at a_universits 
before embarking on a research career. They had awarded to date 
21 scholarships of the research training type and 27 of the research 
fellowship type. Obvious'y a small proportion of these awards had 
come to an end by now and they wanted to make it clear that 
although they had research stations and although they had trained 
personnel, they did not make it a condition of any of their educa- 
tional awards that the holder must come to the Trust. Indeed, he 
was glad to say that the majority of those who had completed their 
scholarships or fellowships had in fact gone into other institutions 
The amount of money they had managed to spend so far on the 
educational side alone was over £53,000: that was no mean sum. 
seeing that they started with nothing. (Hear, hear.) ‘ 

Dr. Wooldridge then turned to the Trust’s activities in the ficlé 
of research, as specified in the report. Speaking generally in that 
connection, however, he made reference to the fact that there were 
a number of Government and other research stations which were 
doing excellent work, but the Trust believed that a-group of inde- 
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pendent stations was needed. Nevertheless, research work connected 
with a particular species of animal might-be carried out under Trust 
auspices in a university or other centre as well as at the Trust’s own 
stations. However, they felt that there was much work to be done 
ot a definitely applied nature and therefore they set themselves to 
establish research stations dealing with the problems of particular 
species of livestock. They started with the equine station because, 
frankly, those who were concerned with the horse industries appre- 
ciated that an independent organisation such as theirs could do 
much for them, and the Trust received great assistance from, for 
example, the bloodstock industry. 

Dr. Wooldridge then dealt, in turn and in summary, with the 
staffing, building and equipment, and current research programme 
at the Trust’s four research stations—equine, canine, poultry, and 
farm livestock. He made the po‘nt that at the Trust’s own stations 
not merely had the foundations been laid of a fine service to supple- 
ment the work done at State-aided institutions, but even in the 
short time of the Trust’s existence results had been achieved of 
benefit to both animal life and human health. For example, work on 
night blindness in red setters, at the canine research station, was 
being done in close collaboration with medical scientists at famous 
London institutions and the study of kindred forms of blindness 
in human beings was benefiting accordingly. Again, the work being 
carried out upon salmonella infections in the various species ot 
animals and poultry was showing the important part which domestic 
animals could play in the unintentional transmission of outbreaks 
of food poisoning, while at the equine research station the study 
of diseases of foals had brought to light the existence of a disease 
of the blood system similar to that existing in human beings. 
Furthermore, work of an experimental nature of a surgical charac- 
ter, was likely to prove of great value in human as well as in animal 
surgery. A further item of special interest in Dr. Wooldridge’s 
survey was that basic work upon hearts, using the electrocardiogram, 
had proceeded sufficiently far to enable this technique to be used 
with greater practical advantage in the future and that steps were 
being taken to secure a unique X-ray apparatus which would greatly 
facilitate studies of this nature upon the horse. 

Dr. Wooldridge concluded by expressing the hope that that short 
account of the work done, as shown in the report, would indicate 
not only the present extent of the Trust’s activities but their even 
greater potentialities. He trusted that his hearers would agree with 
him that their money had been used in the past to very good effect 
and that, accordingly, they would continue to give the work their 
most generous support in order*that, in the future, the Animal 
Health Trust might show even better dividends than they had been 
able to do in the past. 

Before the company dispersed, many took the opportunity pro- 
vided to address questions to the members of the scientific staff. 








NOTES AND NEWS 


Diary of Events 
Dec. 13th.—Meeting of the Lancashire Division, N.V.M.A., at the 


Veterinary Hospital, Pembroke Gardens, Liverpool, 
2.30 p.m. 
Dec. 13th.—Meeting of the Editorial Executive Committee, 


N.V.M.A., 1.30 p.m.; Editorial Committee, 3 p.m. 

Dec. 13th.—Meeting of Veterinary Surgeons at Northampton (Plough 
Hotel), 6 p.m. (See Notice). 

Dec. 15th.—Meeting of the Biochemical Society, in the Department 
of Biochemistry and Chemistry, The Medical College of 
St  Bartholomew’s Hospital, Charterhouse Square, 
London, E.C.1, 2 p.m. 

Dec. 15th.—Meeting of the South Wales Division, N.V.M.A., at 
Carmarthen (Trinity College), 2.15 p.m. 

Dec. 19th —Meeting of the Agriculture Group, Society of Chemical 
Industry, in the Chemistry Lecture Theatre of the 
Royal College of Science, S.W.7. (Dr. H. H. Green 
and Dr. Ruth Allcroft, both of the Veterinary Labora- 
tory, Weybridge: “Copper-Molybdenum Relationships 
in Disorders of Ruminants.”) 

Jan. 10th, 11th. 12th, 1951.—Meetings of Committees and Council, 
R.C.V5S. 


* * ¥* * * 


Civil Defence 
Following enquiries received by both. the. Royal College of Veter- 
inary Surgeons and the N.V.M.A. these bodies have been in 
communication with the Home Office Civil Defence Authorities. 


It appears that the planning of a scheme for civil defence for 
animals has not yet even reached a stage where the veterinary 
profession can be consulted. The Secretary of State explains that 
this is because other matters of civil defence have been deemed 
more urgent. 

As reterence to animals is made in some civil defence publica- 
tions under the welfare section it should be pointed out that 
the only duties which have so far been allocated to the welfare 
section are concerned with the general care and attention to 
domestic pets involved in evacuation and movement of homeless 
persons. 

However, it is pointed out by the Home Office that local 
authorities have not yet been asked to make any approach to mem- 
bers of the veterinary profession in this matter, nor asked to pro- 
duce any independent schemes for animal welfare. 

The Secretary of State has stated that the veterinary profession 
will be fully consulted when the appropriate planning stage is 
reached. 

= = * 


TWO-YEAR COVENANT FOR CAR SALES 

In a joint statement issued last week, the motor industry and 
trade associations announced that the period of the covenant which 
restricts the resale of new cars, utility vehicles, light vans, and com- 
mercial vehicles up to 25 cwt. unladen weight has been altered from 
one to two years. For other commercial vehicles there will be no 
covenant in the future. The statement added that in an endeayour 
to secure a more equitable allocation of new cars, the motor manu- 
facturers have also decided to instruct their distributors and dealers 
to make it a condition that new cars shall not be supplied to custo- 
mers who have already had a new post-war car or to those who 
possess or have disposed of a car which is still in good running 
order. 

Subject to this new condition, doctors and midwives who have not 
got a car in reasonable running order, and who are suitably spon- 
sored, will continue to enjoy limited priorities, and special considera- 
tion will be given to veterinary surgeons jn a similar position. 

Although it is hoped that these steps will go a long way towards 
stamping out abuses and retaining the good will of motorists, it is 
pointed out that the supply of only 110,000 cars in 1951 (the same 
as this year) is totally inadequate in relation to the number of 
outstanding orders, now totalling over 1,000,000, and that there can 
be no real alleviation of the position until the allocation of new cars 
to the home market becomes at least equal to the supply before the 
war of nearly 300,000 cars a year. 


* “ * 7 % 
R.C.V.S. OBITUARY 

MacRar, Donald Edgar, Capt. late R.A.VC., Estancia los 
Golpones, Correo, Mandisovi, Entre Rios, Argentina. Graduated 
London, July 9th, 1918. Died November 12th, 1950; aged 59 years. 
Suare Jones, John, M.B.E., M.D, (V.h.c., BERNE), D.V.SC. (LiV.), M.SC., 
F.R.C.V.S., Emeritus Professor, University of Liverpool, Bryn Offa, 
Wrexham, Denbighshire. Graduated London, July 14th, 1900. Died 

December 2nd, 1950; aged 77 years. 


Emeritus Professor John Share Jones 
(PRELIMINARY Notice) 


Not only in the Principality of Wales, of which he was an ardent 
native, doing much to promote its scholastic and agricultural 
interests, but throughout the veterinary world, the death of Emeritus 
Professor John Share Jones, which took place at his home in 
Wrexham on Saturday night last after a short illness, will be 
mourned most deeply. 

Pending the publication of a full memoir in an early issue, we 
may now record a few of the many outstanding features of the 
life of one whose natural abilities, allied to an indefatigable per- 
sistence, enabled him to reap the reward of realisation of certain of 
his aims and the advancement of others. 

Surgical and Comparative Anatomy were his “subjects” and in 
them he acquired an international reputation, contributed to by one 
of the most important of his many publications “The Surgical 
Anatomy of the Horse,” in four volumes. He will surely be best 
remembered, however, for his pioneering advocacy of the accordance 
of adequate status to veterinary tuition in the universities. At the 
University of Liverpool he assisted in founding the school of veter- 
inary science and it, was in 1919 that, as Professor of. Veterinary 
Anatomy, he became the occupant of the first endowed Veterinary 
Chair in a British University. Director of veterinary studies for more 
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than two decades, Professor Share Jones contributed much towards 
the extension ot the influence of the University by engaging in public 
work. His p.ea for the promotion of animal husbandry in prefer- 
ence to wheat production and his work for the national insurance of 
livestock, brought him as prominently into public and political life 
as, with the addition of the scho.astic sphere, did his campaign for 
the establishment of a faculty of animal husbandry and veterinary 
science in the University of Wales, so that Welsh students might 
graduate in their own country and, so he fondly hoped, establish 
themselves there to its benefit and further renown. 

The Liberal tradition of Wales was strong within him, and in 
1929 he contested the Oswestry Division in the interests of that 
party. It was an honourable failure, yet in his own sphere he was a 
prophet (indeed, he possessed something of the “ prophetic” mien 
and appearance) not without honour in “ his own country ”"—to use 
an over-all phrase to which he would not have subscribed. In 1928 
he received from the Council of the Royal College, of which he 
was an elected member for 38 years, the Steel Memorial medal, 
and the supreme honour of election as President. He was the 
“ father of the Council ” when, in 1944, he was amongst the recipients 
of the R.C.V.S. Fellowship awarded in commemoration of the centenary 
of the grant of our charter. In 1942 the Central Veterinary Society 
bestowed upon him its “ Victory” medal in recognition of his great 
services to veterinary education and science. 

The deepest sympathy will be extended to his widow, Dr. Mary 
Share Jones—a devoted helpmeet, also of great distinction, she being 
a graduate both in the Law and in Medicine, and possessing 
world-wide reputation in maternity and child welfare work. 


Mr. D. E. MacRae, m.R.c.v.s. 


We record above, with much regret, the death, which took place 
at the British Hospital, Buenos Aires, after an illness lasting 
between seven and eight months, of Mr. Donald Edgar MacRae, 
M.R.C.V.S., a member of a family established in Entre Rios for 
several generations. 

Mr. MacRae, who was born in Argentina 59 years ago, ‘was 
educated in Scotland, but took his veterinary surgeon’s degree 
at London University. He joined the Royal Artillery during the 
first world war, serving in the Middle East and rising to the rank 
of captain. 

About 1921 he went out to Argentina and started farming on 
the family estates in Entre Rios, later devoting himself to his own 
estancia “ Kintail” at Mandisovi. 

A keen fisherman, he had many friends among the angling com- 
munity. At the end of 1948 he made a trip to Britain, re-visiting 
Scotland. 

Mr. MacRae was married in Scotland to Miss Ann Fraser 
Stalker, and as well as his widow he leaves a sister in Entre Rios, 
Mrs. Mary Lindsay, and a sister in Montevideo, Mrs. Janet Dieguez, 
to mourn him. He had no children. 

His remains were laid to rest in Mandisovi Cemetery where 


members of his family are buried. 
¢ ‘ 


Tue Late Major F. C. Gavin, D.s.0., M.R.C.V.S 


In our issue of November 4th we announced, with regret, the 
death of Major Frederick Charles Gavin, p.s.o., M.R.c.v.s., at Kloof, 
Natal, on October 17th, 1950. Through the courtesy of the Registrar 
of the Royal College we are enabled to supplement the information 
then given by the following notice received from the Hon. Secretary 
of the South African V.M.A., of which Major Gavin was a founda- 
tion member 

“He qualified in 1889 and came to South Africa with the Royal 
Army Veterinary Corps during the Boer War. He was later 
appointed Head of the Hygiene Department and Veterinary Surgeon 
to the Johannesburg Municipality. 

“He again saw service with the R.A.V.C. during World War I, 
when he was awarded the D.S.O. for his services in France and 
Belgium. 

“ After his retirement from the Johannesburg Municipality service 
Major Gavin settled in Natal. 

“We extend our deepest sympathy to his widow.” 


% * * * * 


PERSONAL 


Birth—Pysus.—On November 28th, 1950, to Diana, wife of John 
Pybus, m.r.c.v.s., 536, Gloucester Road, Bristol, 7, a son, Philip 
John. 


Death.—Omand.—At Sick Children’s Hospital, Aberdeen, on 
November 2otn, 1950, Ronald Omand, son of Mr. and Mrs. J. 
Omand, 43, Rosehill Drive, Aberdeen, aged two and a halt years. 


RETIREMENT PRESENTATION ro Mr. JaMES ANDERSON, OF Kerri: 


Mr. James Anderson, M.R.c.v.s., and Mrs. Anderson were entcr- 
tained to a complimentary dinner in the Longmore Hall, Keith, 
on the evening of Wednesday, November 8th, when both were 
made recipients of gifts from the farming community and friends 
on the occasion ot Mr. Anderson’s retirement trom practice. 
Mr. R. C. A. McNicol, Knock (reports the Banf[shire Heratd), pte- 
sided over a large company representative of farming and business 
interests througuout Banffshire and the North-East. Mr. Ander- 
son was presented with a clock and a cheque and Mrs. Anderson 
with a handbag and wallet of notes. 

Mr. McNicol said that when it became known that Mr. Anderson 
was about to retire it was the wish of all his farming friends in 
Banffshire and the North-East that something should be done to 
recognise his services to the community, hence that gathering that 
night. They all regretted very much that Mr. Anderson had tound 
it necessary to retire for health reasons. They were all particularly 
sorry for that and they all hoped it would not be long when he 
would be restored to his accustomed good health. 

Mr. Anderson’s ideas of service to the community were of a 
very high order and that was reflected in his success as a profes- 
sional man. He was not, however, going to give Mr. Anderson 
all the credit for his success in life. He was fortunate in having 
an excellent partner in Mrs. Anderson. 

There were still avenues open in the county for Mr. Anderson 
to make himself a very useful member of the community and they 
hoped that before long they would see him blossoming forth in 
new spheres of activity. It was their sincere wish that Mr. and 
Mrs. Anderson would have many many years of good health to 
cnjoy their retirement. 

Mrs. L. Smith, wife of the Secretary of the Central Banffshire 
Farmers’ Club, handed over the gifts to Mr. and Mrs. Anderson 
with the good wishes of the subscribers. 

Mr. Anderson, in returning thanks for the “ unforgettable kind 
ness” extended to his wife and himself, said that he was very 
sorry to have to retire from veterinary practice. It had been his 
life’s work. He graduated at the Royal Dick Veterinary College 
in Edinburgh in 1907. When he left the college he assisted the 
late Mr. MacLachlan Young, lecturer in veterinary science at 
Aberdeen University, for a year. He then returned to the Dick 
Veterinary College as house surgeon and lecturer in veterinary 
hygiene and stable management. He remained there until 1910) 
when he came back to Keith as assistant to his father. After seeing 
service in the 1914-18 war he took over his father’s practice which 
he had carried on until his retirement that year. His father started 
practice in Keith in 1875 so they would see that his father and he 
had carried on a veterinary praciice in Keith for the past 75 years. 
(Applause.) 

During the years he had been in practice he had naturally seen 
many changes in the tenancies of farms. Sometimes son followed 
father and sometimes new people came in from the outside, but 
no matter what the change the relationship between himself and 
the farmer had always been good. He had always received the 
same warm welcome, kindness, assistance and encouragement from 
everyone, both old and new. Of course there were changes in the 
type of farmer, as people changed to a certain extent. In the 
old days the farmer was a pretty “stuffy” fellow and some were 
difficult to put up with and demanded the best. To-day the farmer 
was possibly not so exacting. ; : 

Veterinary practice was certainly a hard life but he had enjoyed 
his work and it was his good friends the farmers who had adde« 
greatly towards that enjoyment. Veterinary practice had shown 
changes and one of the most striking was the steady disappearance 
of the horse from agriculture. That was a thing that he regretted 
very much and he was particularly sorry for the young veterinary 
surgeon because he was being deprived of that branch of veterinary 
It was a branch that kept one on one’s toes as no other 


science. 
branch of veterinary science did. 
* * * * a 
DIRECTOR OF THE HANNAH DAIRY RESEARCH 
INSTITUTE 


Dr. J. A. B. Smith has been appointed Director of the Hannah 
Dairy Research Institute, Kirkhill, Ayr, in succession to Dr. Norman 
C. Wright, who resigned recently on becoming Chief Scientific Advis: r 
to the Ministry of Food. Dr. Smith was Research Assistant in bio- 
chemistry at the Institute from 1936 to 1946, when he went to the 
University of Glasgow as Lecturer in Applied Biochemistry with 
special reference to nutrition. In January, 1948, he returned to the 
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Hannah Institute as Deputy Director, and has been in charge of the 
Institute during the past three years, during the secondment of the 
Director to the Ministry of Food in London. Recently Dr. Smith 
was elected President of the Society of Dairy Technology. 
* ¥ * * x 
SWINE FEVER IN SCOTLAND 

After being completely free from outbreaks of swine fever for 
three years, Scotland has had a recurrence of such infection. A 
series of outbreaks are fairly widespread. All reported cases so far 
have been south of the Tay. 

Following a small series of outbreaks in the South of England, 
movement restrictions were reimposed on all counties there except 
the four northern counties. Infection has now entered Scotland via 
the North of England. The scattered outbreaks are being dealt with 
by the Ministry’s Veterinary Officers, who report that the spread of 
the disease has occurred because owners had failed to report sus- 
pected cases. 

* * * * * 


ADDRESSES OF DISEASE-INFECTED PREMISES 
The list given below indicates, first, the country in which are 
situated the premises on which disease has been confirmed, followed 
by the postal address and date of outbreak. 


Swine FEVER: 

Argyll—\6, Burnside Street, Campbeltown, Argyll (I.P., The 
Piggery, Glebe Street, Campbeltown) (Nov. 30th). 

Cheshire.—Norris Hill Farm, Heaton Moor, Stockport (Nov. 27th). 

Cum berland.—Harrington Ling, Southwaite, Carlisle (Nov. 29th); 
12, Friargate, Penrith, Cumberland (Dec. 2nd). 

Derby.—Holt House, Lea, Matlock; Southwood House, Calke, 
Melbourne, Derby (Nov. 30th); 16, Derby Road, Wirksworth, Derby; 
Poplar Farm, The Common, South Normanton, Alfreton, Derby 
(Dec, 2nd). © 

Lancs.—Lumb Farm, Littlemoss, Ashton-under-Lyne (Nov. 27th); 
Ollerton Farm, Lord Lane, Failsworth, Manchester. (Carcase at City 
Abattoir) (Nov. 30th). 

Perth.—Silverwe!ls Farm, Murthly (Nov. 27th). 

Suffolk E.—White Hall, Debenham, Stowmarket. 
slaughterhouse) (Nov. 30th). 

Stirling —Redhall Farm, Slamannan, Falkirk (Nov. 30th). 

Yorks (E.R.)—Seaton House, Thorngumbaid, Hull. 
Gt. Thornton Street slaughterhouse, Hull) (Nov. 30th). 


Yorks (N.R.).—The Villa, Eastgate, Pickering, Yorks (Nov. 30th). 


Yorks (W.R.).—93, Askern Road, Bentley, Doncaster, Yorks (I.P. 
Rostholme Allots., Bent'ey) (Nov. 27th); 7, Shelley Street, Mex- 
borough (I.P. Garden Street Allots., Mexborough); 72, Main Street, 
Scholes, Barwick in Elmet (I.P. Honesty Farm, Barnbow); 28, 
Leasowe Road, Leeds, 10 (Carcase at Leeds Abattoir) (Nov. 30th); 
29, Low Fold, Churwell, Leeds (1.P. Churwell Brickyard Piggeries); 
1, Dewsbury Road, Churwell (Dec. Ist). 


(Carcase at 


(Carcase at 


* * * * * 


TRAFFIC IN DANGEROUS DRUGS 


‘The traffic in opium and other dangerous drugs for the year 1949 
is surveyed in the report of H.M. Government in the United King- 
dom of Great Britain and N. Ireland to the United Nations. The 
number of known addicts receiving drugs from medical sources 
during 1949 was 326 (164 men and 162 women), but, besides these, 
there are those who obtain drugs from illicit sources, and there 
are also a number of users of opium and Indian hemp among the 
coloured population in the large cities. No reliable estimate ot 
their numbers can be given. The large majority of addicts are 
over 30 years of age. Of the known addicts 100 belong to the pro- 
fessional classes, 94 being doctors, two dentists, three chemists, and 
one veterinary surgeon. Morphine is used by some 80 per cent. of 
addicts; heroin and cocaine addiction is rare ; there are two known 
cases of addiction to amidone. During 1949, 12 men and nine 
women were reported as having been cured of their addiction, 
and apart from the above total of 326, those persons receiving 
regular supplies on grounds of genuine medical need were 103 men 
and 234 women. Drug addiction in the U.K., it is stated, does 
not present a serious problem.—Pharm. J. 


CORRESPONDENCE 


The views expressed in letters addressed to the Editor represent the personal 


opmmons of the writer only and thew biicat 
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SCHEME FOR THE ERADICATION OF STR. AGALACTIAE 
INFECLION FROM DAIRY HERDS 

Sir,—Mr. L. Pitcher’s letter in last week’s issue of The eterinary 
Record has stimulated us to record some thoughts on this subject. 
S.tuated as we are close to the Ministry Laboratory at Weybridge, 
we have had the opportunity, and have gladly taken it, of co-operat- 
ing in experiments in th.s field from the earliest days. At the 
beginning, when aqueous solutions of penicillin were used, treat- 
ment had unquestionably to be carried out by veterinary surgeons. 
In those days too, we collected all milk samples. Since the introduc- 
tion of intramammary tubes it has become apparent that the treat- 
ment can be applied by the farmer or cowman. 

Some 12 months ago a meeting of veterinary surgeons in Surrey 
was called to the Ministry Laboratory to discuss the launching by 
the research staff of a large scheme of herd control. It was proposed 
that’a cross section of the dairy herds in the county be selected at 
random and the owners be requested to submit a bulk sample of 
milk from every cow in the herd in jars supplied to them by the 
Laboratory. The result of the examination was to be communicated 
to the owner’s veterinary surgeon, with recommendations as to 
treatment. The intention was to find out the inc.dence of sub- 
clinical and clinical mastitis in these herds and to attempt to eradi- 
cate Str. agalactiae by intramammary pen‘cillin associated with 
improvements in hygiene and methods in the cowshed. Milk 
examinations were to be done and penicillin to be supplied free by 
the M_nistry. The farmers were to be approached initially by Veter- 
inary Officers of the AH.D. The practitioner became involved only 
if treatment was decided upon, when, it was suggested, he should 
transport the supply of “free” penicillin to the farm, give advice 
to the farmer on methods of control and make a report on the con- 
dition of udders and teats. For this service, it was supposed, he 
would collect a fee. Resampling by the owner or Laboratory staff 
would be carried out at intervals decided upon by the Ministry. 
It should be mentioned that any cases of acute Clinical mastitis 
were still to be a matter between the farmer and his veterinary 
surgeon. It was objected by practitioners that their share in this 
set up was negligible; that it would be difficult to justify the 
charging of any adequate fee for giving advice that they had, in 
most cases, given previously in the course of practice; and that 
in any case the majority of the visit would be taken up with 
collecting data for the Laboratory. Subsequently one would act only 
as a carrier of “free” tubes of penicillin between Laboratory and 
farmer. This is all well and good so long as it is only an experi- 
ment to determine the method of treatment in cleaning up dairy 
herds. The scheme has worked well for the farmer. Many herds 
have been cleaned up; in several cases with a resu'tant spectacular 
improvement in milk yield. The effect, however, on the amount of 
private treatment of mastitis by ourselves, can well be imagined! We 
wou'd, however, like to interject here our feeling of gratitude to our 
professional confreres at the Laboratory. We have found their 
advice and practical help invaluable. 

We feel strongly, that if this type of scheme is to be extended 
to larger areas of the country, it must be regarded as having passed 
from the experimental to the operational. We cannot but agree with 
Mr. Pitcher that, in this case, the profession is being passed over by 
the Ministry in giving free treatment to the farmer. We agree that 
samples collected by the farmer should be examined free at V.1.O. 
Laboratories, but cons‘der that the praetitioner should supply treat- 
ment. If the cost of pen'‘cil'in is still too high for herd treatment, 
is there not a case for a subsidised scheme on the lines of the C.V.S. 
or the war-time Control Scheme? 

At the meeting at the Laboratory previously mentioned, one of us 
suggested to the Ministry officials that this scheme represented the 
thin edge of the wedge, and that if it succeeded in Surrey it would 
later be extended to the whole country. A very definite assurance 
was given that no such procedure was contemplated. It was stated 
to be entirely concerned with research. Now, however, the scheme 
has spread to Berkshire and we understand is being put over by 
V.1L.O.s in numerous other areas. Moreover, on'y a cross section of 
the herds in our district were original'y selected, but by now, the 
majority of the farmers have been invited to participate. Is it still 
only research ? Or is it now developing rapidly into a free eradica- 
tion scheme supplying treatment for which the majority of farmers 
can perfectly well afford to pay ? 

Yours faithfully, 
28, Stoke Road, ° 
Gui'dford. 
December 2nd, 1950. 


E. P. Barrett, 
H. A. Crawsnaw. 
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VETERINARY INSPECTION AT DOG SHOWS 


Sir,—May I heartily endorse all that was said by Miss Joan O. 
Joshua in her letter regarding the above subject. 


At one time I was Veterinary Surgeon to 12 dog clubs, and 
never have I had experience of such rank ingratitude from exhibi- 
tors and also from the show officials. I remember on one occasion, 
after standing examining dogs for three hours, if a cold draught 
from the door, a president of a club telling me to forget the 
rest Of the dogs.as it was “only a farce anyway.” 


The majority of these dog clubs are in a very sound financial 
position, many of their secretaries receive an honorarium ranging 
from £15 to £70 per year, and my position now is that if dog 
clubs wish my services, then the only way to make these ser- 
vices appreciated is to charge a fee. I notified many of the 
clubs of this decision and now do receive a fee from some of them. 
Some of them said they would look out for another veterinary 
surgeon, but I would suggest to these dog clubs that they look 
back into the histories of their clubs and note how their Honorary 
Veterinary Surgeons have changed. In Edinburgh all the estab- 
lished practices have been represented at some time or other, and 
where are they now? They, like myself, have decided that they 
can spend their Saturday afternoons more profitably. 


It might bring home to the dog clubs the value of veterinary 
inspection, if services were withheld from those committees who 
consider it unnecessary. 

I, tike Miss Joshua, have had a great many years’ experience from 
the exhibitors’ point of view, so my remarks cannot be taken as 
one-sided. 

Yours faithfully, 


160, St. John’s Road, WuwuM R. ANDERSON. 


Corstorphine, 
Edinburgh, 12. 
November 27th. 1950. 
* * * * » 


Sir,—As a regular exhibitor at most of the championship shows, 
may I be allowed to express my very deep regret at Miss Joshua’s 
decision re veterinary inspection at shows, announced last week? 
1 sincerely hope, both in the interests of her profession and also 
of breeders and exhibitors as a whole, that she will reconsider 
the matter. In theory, I am in entire sympathy with her views, 
but might it be suggested that she may be paying undue atten- 
tion to a vocal minority of dog breeders, some of whom may be 
confirmed grumblers? 1 am sure most exhibitors are both apprecia- 
tive of, and grateful for, efficient veterinary inspection at shows, 
but there have been cases, as I am sure Miss Joshua is aware, 
where there bas been legitimate reason for complaint, without look- 
ing a gift horse in the mouth. 


Although exhibitors are usually perfectly capable of opening 
their own exhibits’ mouths for tonsil inspection, etc., there are 
quite a number of practitioners who insist on doing this them- 
selves, without washing their hands, thus spreading possible infec- 
tion from dog to dog. I attended one big northern championship 
show where the veterinary surgeon who examined my dog did not 
once cleanse his hands during the time (nearly an hour) in which 
he was under my observation. We all realise that in the rushed 
conditions: inseparable from championship shows, it is impossible 
to spare the time for hand-washing between each dog, but one 
feels that it might be done a great deal more often by some 
inspectors than itis at present. Many exhibitors, rightly or 
wrongly, attribute to this type of handling by veterinary surgeons 
much of the virus infection which inevitably follows every big 
show. Where washing facilities are either 2bsent or not utilised, 
the exhibitor Ought surely to be permitted to do the necessary 
handling of mouth, etc. 

I have also heard gomplaints, both ofgdogs being refused admis- 
sion owing to a temporary cl&vation}of temperature following 
the excitement of a journey, and of one exhibit from a kennel 
heing refused and his kennel companion being admitted. In the 
former case, thére maybe legitimate reason for refusal, but it would 
seem that, in the latter, there is some lack of logic! 

Nevertheless, the great majority of veterinary inspectors at 
shows are, in my experience, both careful, considerate and con- 
scientious, and it is, perhaps, because of the general excellence of 
the standard: that those who fall short of it become conspicuous 
im comparison. We all know that “ vetting” a big show. by, often, 
all toe few veterinary surgeons, is an arduous and rather thank- 
less task—the surgeon is away from his practice most of the day, 


and show officials have nor always been as helpful as they might 
have been in the provision of washing facilities and stewards. 
The Kennel Club’s recent recommendations on this matter should 
soon lead to a general all-round improvement. At some shows 
(like Blackpool championship show) conditions have always been 
excellent. 

Miss Joshua has, I believe, consistently advocated the betier- 
ment of inspections generally, both: from the veterinary surgeon's 
and the exhibitor’s point of view. It seems tragic, therefore, that 
@ practitioner of her eminence and repute should retire from the 
field, just because of criticism from a disgruntled vocal minority. 
Some of the latter may dislike all veterinary surgeons on principle 
and seize gleefully any- chance to belittle the profession. 

I very much hope that Miss Joshua will reconsider her decision, 
as I can assure her and her colleagues that the bulk of exhibitors 
both appreciate and value efficient veterinary inspection. 

Yours faithfully, 


Mauldens, Otwen Gwynne-Jone: iss) 
Ralph’s Ride, ioe 
Bracknell, 
Berks. 
November 26th, 1950. 
* * * * * 


PREGNANCY FOLLOWING CAESAREAN SECTION IN A COW 


Sir,—On December 3lst last (Vet. Rec. 61, 883) I reported preg- 
nancy following Caesarean Section in a cow. I examiped the: animal 


to-day and found her to be pregnant for the second time. Her 

history is as follows: — 

Caesarean Section performed 26.7.47 (Live calf in right horn). 

Calved normally ... -. 9.10.49 (Left horn pregnancy). 

Served eas 14.3.50 

Returned 3.4.50 

Served 23.4.50 

Returned 16.5.50 (Mature follicle present in 
right ovary; cow douched 
with Lugol’s iodine. 

Served 8.6.50 

Examined 22.11.50 Pregnant in left horn; foetus 


approximately six months. 
Yours faithfully, 
The Surgery, Smwwney S. Nye. 
230, South Street, 
Romford, 
Essex. 
November 22nd, 1950. 


¥ ea 4 * 
OFFICIAL WORK: A MINISTRY REQUIREMENT 


Sir,—Unless the present regulations are amended, and in the 
absence of a substantial increase in the number of the whole-time 
veterinary staff of the Ministry of Agriculture and Fisheries, ft will 
not be possible for the average practitioner to cope with the amount 
of tuberculin test'ng, without neglecting his private work, or leaving 
it to one whom we are informed is a liability during his first year 
as an M.R.C.VSS. 

This is common sense, not selfishness. 

I agree that Ministry work is in the main, “ repetitive”; and 
quite capable of execution by any greduate. If such is not the 
case then despite recent developments things are not improving. 
It would be much better all round if the old practice of apprentice- 
sh'p was reintroduced, and of more lasting value than having passed 
“ Matric.” ‘ 

Yours faithfully, 
“ Rothiemurchus,” J. F. D. Terr 
Winchester. 

December 2nd, 1950. 





ADVERTISER’S ANNOUNCEMENT 
Buffered Crystalline Penicillin G, potassium salt, DC(B)L. 


It has been shown that the naturally occurring ‘‘ non-penic'llins ’’ im amorphous 
(“ coloured’) penicillin act as buffering agents and delay the breakdown of the 
material in solution. These “ non-penicillins ’’ are removed in the manufacture of 
crystalline penicillin G and, although this leads to improvements in_ potency, 
colour, and storage properties (in the dry state), crystalline penicillin G, because 
of this lack of natural buffering agents is extremely unstable in solution. The 
addition of a suitable buffering agent to the crystalline material overcomes this 
disadvantage. Laboratory investigation* shows that the incorporation of 4-5 per 


cent. anhydrous sodium citrate permits the preparation of aqueous solutions of 
crystalline penicillin G which retain their potency for considerable . The 
Distillers Company (Biochemicals) Ltd. announce the avaihbilitvy, from their 


Distributors, of Buffered Crystalline Penicillin G potassium salt, DC(B)L, in_con- 
tainers s 0-2, 0-5, 1-0, 5 and 10 m.u. selling at the same price as the non-buffered 
material. ‘ 

* Clapham, Pharm. J., 1950, 165, 126. 
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